ESTRESSED CONCRET 


/ PR 


A Raymond-supervised organization is constructing an 
ocean freight terminal in Auckland, which includes a large 
reinforced conerete pier of earthquake-resistant design, 
equipped with rail, warehouse and auxiliary facilities. When 
completed by mid-1953, the new facilities, providing 
berthing space for four big ocean freighters, will increase the 
capacity of the port by some 550,000 tons annually . . . 
another outstanding example of Raymond's service 

to the ports of the world. 


Tue Score or Raymonn’s Activities . . . FOUNDATION CONSTRUCTION 
IN-PLACE PIPE LINING . . . HARBOR AND WATERFRONT IMPROVEMENTS . 


. SOIL INVESTIGATIONS .. . 
SPECIALIZED CONSTRUCTION 


CONCRETE 


CLAY PIPE—ESSENTIAL ECONOMICAL EVERLASTING 


Clay Pipe—381,000 feet of it—was used 
in this sewerage project northeast of San 
Jose, California, a residential area that 
mushroomed as defense workers poured 
into the area. 


CLAY PIPE gets another 
72-Mile Testimonial 


Here's a testimonial 381,000 feet long, proving once 
again that Vitrified Clay Pipe is the time-tested 
material engineers and public officials depend on 
for sanitary sewerage. Thanks to their foresight, 
thousands of new homes in the San Jose district, as 
well as essential housing projects throughout the 
nation, will enjoy the permanent sanitary protection 
that only clay pipe can offer. 


, Vitrified Clay Pipe assures generations of trouble- 
free service. Acid sewage or alkaline soils can’t 
corrode it . . . time can’t weaken it. It’s the only 
chemically inert sewerage material — the only pipe 
that never wears out! 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N. W., Washington 6, D. C. 
206 Connally Bldg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, III. 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 


(— WHEREVER RELIABLE PERFORMANCE-PROVED PIPE IS 
NEEDED, SPECIFICATIONS CALL FOR VITRIFIED CLAY 


South Bend, Ind. (Private Housing) 

Tuscaloosa, Ala. (Municipal Expansion) 

Evansville, Ind. (Municipal Expansion) 

Detroit, Mich. (Jet Engine Plant)...... 

Topeka, Kan. (Private Housing) 

Tucson, Ariz. (Municipal Expansion).......... 
a Minneapolis, Minn. (Private Housing) 


CIVIL ENGINEERING, The Magazine of Engineered Construction, January 19$3. Vol. 23, No.1. Published monthly by the American Society of Civil Engineers. Publication office 20th and 
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800,000 YARDS OF CONCRETE will be needed to complete hook capacity—is of radial type, with stationary 428-foot- 
Lookout Point Dam on the Willamette River near Lowell, high head tower and movable tail tower. Maximum convey- 
Oregon. G-E powered cableway—2600 feet long with 25-ton ing speed is 1800 fpm, maximum lioisting speed is 470 fpm, 


Complete electrification keeps 
Lookout Point on schedule 


Morrison-Knudsen selects G-E drives to 
batch and place concrete at Oregon dam 


To meet a tight work schedule at the Corps of Engineers’ 
Lookout Point Dam, the Morrison-Knudsen Co. relies on modern 
construction equipment—electrified throughout by General Elec- 
tric. This equipment, spearheaded by a Travelift cableway built 
by Construction Improvements Ltd., and Lidgerwood Industries 
Inc. is helping to place an average of 2000 yards of concrete per 
day. 

Lookout Point, an earth-and-gravel-fill dam located at Lowell, 
Oregon, is a combined flood-control and power-generation project 
scheduled for 1953 completion. To heavy construction people, it 
provides one more example of the effective use of electrified 
equipment on jobs where smooth, dependable operation is an 
everyday ‘‘must.”’ 


Whether you buy or build construction equipment, you'll find 
it’s safer, more flexible, and more efficient when electrified by 
G.E.—with skilled engineering help in application, installation, 
and service. Find out how this equipment and service can pay 
off for you by contacting your nearest G-E Apparatus Sales 
Office. General Electric Co., Schenectady 5, N. Y. 664-25 


CABLEWAY is driven by this G- E 500- -hp, 2300-volt 
wound-rotor motor. G-E drives also power con- 
veyors, rock crushers, and batch-plant equipment. 


CENTRALIZED CONTROL equipment for cableway 
includes (left to right) Limitamp high-voltage pri- 
mary panel, secondary control, and cast-grid resistors. 


Engineered Electrical Systems for Heavy Construction 


GENERAL ELECTRIC 
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CONRAETE PIPE 


Economical Sewers / 


Leading sanitary engineers specify concrete 

pipe for sewers because it offers: 

1. GREAT STRENGTH to sustain heavy overbur- 
dens, to resist severe impact and to with- 
stand the wearing action of tough climatic 
or soil conditions. 

2. MAXIMUM CAPACITY due to its smooth inte- 
rior finish anc clean, even joints. 

3. MINIMUM INFILTRATION AND LEAKAGE result- 
ing from its uniformly dense structure and 
tight joints. 

4. UNUSUAL DURABILITY that enables it to give 
long years of heavy-duty service. 

5. ECONOMY. Moderate first cost plus little or 
no maintenance expense divided by long 
years of service equal Jow annual cost, 
the real measure of pipe line economy. 


‘AMERICAN. CONCRETE PIPE ASSOCIATION 


228 NORTH LA SALLE STREET; CHICAGO 1, ILLINOIS 
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KE Spring and Baseball... Summer and Swimming... Autumn and Hunting...Winter and Snowballs 


All Year ‘round 


Wheel Drive and All Wheel 
Yes, whether it’s pulling a wet ditch, with wheels against the side thrust when wid- 
the rear drivers up where the footing is ening out...whatever the season... 
good; or finishing a wide shoulder with- whatever the job... All-Wheel Drive 
out leaving tire marks; or reaching out and All-Wheel Steer work together as a 


for a tremendous windrow and missing team...each making the other just that 
it with all wheels; or steering the rear much more effective. 


NO TWO WAYS ABOUT IT .. . an Austin-Western Power Grader goes places where ordinary 
motor graders cannot go... does things they cannot do...saves time and money on every job. 


Manufactured by 


AUSTIN-WESTERN COMPANY 


Subsidiary of Baldwin-Lima-Hamilton Corporation 
AURORA, ILLINOIS, U.S.A. 
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Rollers-Motor Construction Equipment Division 
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_ ment, the Bascule Gate is added to Smith Roller, Taintor, 


evel service and flood and ice contol. 


and builtin open and height for instaltations co 


‘greater spillway capacity or increase in 


Obte in any size up to 10’ in height by 100° in length. It 
__ also provides such outstanding advantages as controlled regula~ 
= 
S. MORGAN SMITH CO. 
5 


Below: Typical floor layout, 
showing reinforced concrete 
central core and exterior panels 
which effectively resist the 
horizontal loads developed 
by earthquake forces. 


| 


This 12-story, 3-unit office building 
in Los Angeles, built recently for the 
Tishman Realty and Construction Co., 
Inc., of New York, is a limit-height 
structure with a structural frame, in- 
cluding intermediate beams, weighing 
only 11 Ib psf of floor area. 

The light-weight construction of 
this building was made possible by 
changes in the Los Angeles Building 
Code, permitting the use of prefabri- 
cated light-gage steel floor panels, 
acting as transverse diaphragms to 
transmit lateral or earchquake forces. 


Architect: Claude Beelman; Associate Architect: Herman Spackler; General 
Contractor: C. L. Peck; Structural Engineers: Brandow and Johnston. 


LOS ANGELES OFFICE BUILDING 


The structural frame is designed to 
resist vertical loading only. 

Another weight-saving factor of this 
new building is the use of a false ceil- 
ing of vermiculite plaster, suspended 
14 in. below the bottom of the floor 
beams. This fireproof envelope replaces 
the heavy encasement of each beam, 
which was required under earlier Codes. 
It reduces the dead load, cuts material 
costs, and saves erection time. 

Each of the three 100 ft x 150 ft 
units has a 20 ft x 75 ft central core, 
providing elevator and air-conditioning 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlebem Steel Export Corporation 


FABRICATED 


services. The cores and some exterior 
panels have reinforced concrete walls 
12 in. thick. Resistance to shear, de- 
signed into these walls, combats earth- 
quake forces. The structural design 
gives complete freedom in placement 
of partitions. Under-floor ducts facili- 
tate the installation of utilities. 

Both the fabrication and erection of 
the 3500-ton steel framework for this 
unusual, glass-fronted structure were 
handled by Bethlehem Pacific Coast 
Steel Corporation, Bethlehem’s subsid- 
iary on the Pacific Coast. 


STEEL CONSTRUCTION 
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... by bringing low-cost native aggregates 
up to “paving” standards with versatile BITUMULS 


IN EVERY LOCALITY there are low-cost aggregates—decom- 
posed granite, red rock, bank-run gravel, shell, etc. Un- 
treated, these materials are rarely suitable for base construc- 
tion. When cold-mixed with small amounts of Bitumuls, 
however, they become stable and easily pass specification 
requirements for this type of work. 


Municipalities get lowest paving costs when maximum use 
is made of these native aggregates and local plant mixing 
equipment. Typical are conditions in Oakland, California, 
where a local contractor conveyor-feeds waste bank-run 
gravel directly into hoppers that feed the material into his 
pug-mill. There it is mixed with a small quantity of Bitumuls 
and dropped directly into trucks that haul it to the job. This 
material, mixed cold and with damp aggregate, is ready for 


AMERICAN 
Bitwmmwis Asphalt 
COMPANY 
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immediate compaction as base material on streets through- 
out the city. Costs are low due to use of marginal aggregate 
and utilization of spare time of the mix plant. This results in 
brofits to the contractor and lower costs to the city for high bearing 
base material. 


The wearing course may be asphaltic concrete from the same 
plant but with approved aggregate, or macadams bound 
with quick-setting grades of Bitumuls. 


Throughout the country, Bitumuls is readily available from 
strategically located plants for on-job delivery. 


There are Bitumuls Engineers in your area who know aggre- 
gate sources. They welcome an opportunity to consult you 
about your paving needs. 


200 BUSH STREET + SAN FRANCISCO 4, CALIFORNIA 


E. Providence 14, R. |. Perth Amboy, N. J. Baltimore 3, Md. Mobile, Ala. 
Columbus 15, Ohio Tucson, Ariz. Seattle, Wash. Baton Rouge 2,La. St. Louis 17, Mo 
Inglewood, Calif. Oakland 1, Calif. Portland 7, Ore. Washington 6, D.C. San Juan 23, PR. 
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There's always a job for a motor grader. This No. 12 maintained haul roads. 


High-speed project at Travis Air Force Base 


BIG YELLOW MACHINES USED BY MORRISON-KNUDSEN 


TO BUILD NESTING AREA FOR GIANT PLANES 


Covering a 2,800-acre plain of the 
Sacramento Valley near Fairfield and 
Suisun, Calif.. Base 
handles some of the very largest bomb- 


Travis Air Force 
ers and transport aircraft. Training mis- 
sions are flown regularly from there, 


Plenty of heft—a Ds pulls a 100-ton Porter com 
pactor," be aring down on sub-base fill for new 
plane parking area, 


and a large percentage of Korean cas- 
ualtics are winged from Japan to this 
base, which has the largest Air Force 
hospital on the West Coast. 

When primary expansion at Travis 
called for larger plane parking areas, 
a high-speed contract was awarded to 
Morrison-Knudsen Company, Inc., 


mt 


Boise, Idaho. Additional construction 
included water facilities and an under- 
ground electrical system. 


Every project has its problems, and 
this was no exception. To handle mam- 
moth aircraft, runways and_ parking 
areas at Travis require thick asphalt 
and concrete surfaces. Sub-base mate- 
rial of deep rock layers increases their 
strength. However, there was far from 
an adequate supply of rock near the 
aprons for the new construction. This 
necessitated an endless chain of haul- 
ing units carrying fill rock from the 
stockpile to excavations, and returning 
with excavated carth. 

Another problem posed was the fast 
production of aggregate material for 
concrete and asphalt surfacing. To 
solve this, a twin batching plant was 
erected at the base. Between them, the 
twin +-compartment bins had a 320-ton 
capacity. Four sizes of concrete aggre- 
gate and sand, shipped in by rail, were 
trucked to the plant. 


HALF-MILLION CUBIC YARDS JOB 


Keeping a huge job moving on the 
double day after day requires, among 
other things, the use of tough ma- 
chines. For this reason, Morrison- 
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Knudsen concentrated largely on its 
Caterpillar equipment. And the big 
yellow Diesel tractors, "dozers, scrapers 
and motor graders came through with 
outstanding performance. 


In a well-organized setup, Cat-built 
units were busy all over the base. 
DW 10 Tractors with No. 10 Scrapers, 
going 1 foot to 3 feet to + feet below 
the existing pavement, excavated and 
hauled poor soil and adobe. With built- 
up sides, the scrapers averaged 11 cubic 
yards per load. They made 5 trips per 
hour on a 3-mile round trip, over roads 
maintained by No. 12 Motor Graders. 


Duties assigned husky DS Tractors 
with "Dozers were varied and many. 
One D8 worked in a borrow pit clean- 
ing up around the shovel that turned 
out 350 to 400 ten to eighteen cubic 
yard loads of select material per day. 
Other D8s fed conveyors in the twin 
batch plant and stockpiled sand and 


gravel. Others were used to spread sub- 


base matcrial and, where needed, to 
serve as pushers. Still DS 
pulled a 100-ton Porter compactor. 


another 


Totaling all earth and rock handled 
during the excavating and fill place- 
ment, M-K’s equipment moved more 
than half a million cubic yards. Said 
Project Manager R. F. McCune: 
“Caterpillar-built machines enabled us 
to maintain our speedy schedule.” 


CATERPILLAR TRACTOR CO., 
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STANDARDIZATION PAYS OFF 


Many contractors have found that 
standardization on rugged ycllow equip- 
ment is good business. Every machine 
is engineered and built to stay on the 
job steadily in conditions that slow 
down ordinary machines. Other ad- 
vantages include interchangeability of 
parts for simplified maintenance, in- 
creased operator efficiency and on-the- 
spot service from the nearby Caterpillar 
Dealer. 

All this adds up to big production 
at rock-bottom costs. For further facts, 
see your Caterpillar Dealer. His file of 
performance data on construction jobs 
all over the country is well worth seeing. 
He is available at your convenience for 
information and a demonstration. 


PEORIA, 


a. 

Cat DW10 Tractor with No, 10 Scraper steps 
right along with excavated material, averaging 
5 trips per hour on a 3-mile haul at Travis Air 
Force Base. 


Two Caterpillar D17000 Engines power this 
44-ton locomotive, used for switching cars at 
Travis Air Force Base. 


Two Dss with No. 88 Bulldozers feed conveyors 
at twin batch plant for aggregate. Dss were 
also used to stockpile and spread sub-base fill, 


ILLINOIS 


| 
HA 
; 
| 
q 
+) 
— 
= 
= 
; 
CIVIL ENGINEERING 9 
¥ 
i. 


4 


FLUSH-KLEEN 
Sewage Ejectors 


Flush-Kleens are absolutely clog proof. Here are 
the reasons why: Flush-Kleen pumps automatically 
backwash the strainers, keeping solids from basin 
and pumps, with the impellers handling water only 
—this is accomplished as follows: 


FILLING WET WELL .. . 1. Sewage flows through inlet 
pipe. 2. Coarse matter is retained on strainer. 3. 
Strained sewage flows through idle pump to wet 
well. 


~ PUMPING . . . 3. Strained sewage is pumped from wet 
.: «ts. , well. 2. Coarse matter is backwashed from strainer. 
4. Special check valve closes; sewage and coarse 

matter are pumped to sewers. 


SCRU-PELLER 


Sludge Pumps 


Scru-Peller Pumps are simple in design, positive in 
operation and are truly clog-proof—here’s why: 


1. SCREW AND IMPELLER are keyed on the shaft. The 
screw has two flights and the impeller has two 
blades. Each flight in the conveyor connects di- 
rectly with its own blade of the impeller. 


. CUTTING EDGES. There are four stellited cutting 
bars and a shear ring in the screw housing. Four 
more cutting bars are in the pump casing. The 
stellited edges of the screw and the edges of the 
impeller blades act against the cutting bars and 

oe shear ring, completely chopping all coarse solid 
"eH }CAGO PUMP CO. material into small pieces that cannot clog or 
_ slow the pump. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
622 DIVERSEY PARKWAY 


CHICAGO 14, ILLINOIS 
Flush Kleen, Scru-Peller, Plunger. Swing Diffusers, Stati y Diff » 
Horizontal and Vertical Non-Clogs Mechanical Aerators, Combination 


Water Seal Pumping Units, Samplers. Aerator-Clarifiers, Comminutors. 
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PROVIDE TEMPORARY OR 
PERMANENT SUPPORT 


Providing a tight safe fastening invulnerable to shock and vibration, 


Superior Screw Anchors and Bolts are widely used in heavy concrete 
construction for temporary anchorage for steel tunnel forms, false work 
support brackets, cantilever steel forms for gravity dams and similar 
structures. Their use also permits convenient lifting of precast concrete 
slabs, beams and piles. 


Easily assembled, Superior Screw Anchors and Bolts are ideal for 
numerous practical applications such as permanent anchors for cleats, 
fenders and other accessories to concrete structures. 


With Forms on 
Dam Construction Anchor bolts can be removed quickly with a wrench. No strength 


is lost by returning the bolt to the anchor. The full bearing of the 
coarse bolt thread is on the firmly imbedded anchor which provides 
steel bearing for the thread. 


Superior Screw Anchors are available for 4” to 144” bolts. 


Remember—when you use SUPERIOR you are assured of the best 
in design, material, and workmanship. Request a copy of our new 
Catalog 500—it contains a valuable table for spacing studs, wales, and 
form ties. 


SU PE RIOR CONCRETE ACCESSORIES, INC. 


4110 Wrightwood Avenue, hice 3.9, 
Supporiing Temporary Néw York Office: 1775 Broodwoy, ‘New York 19, 
Brackets for False Work. Plant: 2100 Williamc St:. Sen Cali? 
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TOUGH, LONG-FIBER PAPER 
NOT TRANSPARENTIZED 


Diagrammatic enlargement of 
cross section of paper with high 
strength but low transparency. 
Fibers are surrounded by air, 
which has different index of 
refraction. Many light rays are 
bent back and do not get 
through. 


SAME PAPER 


TRANSPARENTIZED WITH 
FLUID MATERIAL 


Same paper as “A”, filled with 
oil or other fluid material, giv- 
ing spaces between fibers same 
index of refraction as fibers. 
Reflection and refraction of 
light are reduced and paper be- 
comes highly transparent. But 
transparency i not permanent 


because fluids “bleed™ out.t 


SAME PAPER 


TRANSPARENTIZED THE 
ALBANENE WAY 


A BN 


|} 


Same paper as “A”, filled with 
an inert synthetic resin, with 
correct index of refraction. 
This is how Albanene is made. 
Its transparentizer does not 
“bleed” out. Albanene holds its 
color and strength and is per- 
manently transparent. 


PAPER TRANSPARENTIZED BY 
CRUSHING AND BEATING FIBERS 


Papers are also transparentized 
at the mill by a “beating” proc- 
ess. The fibers are crushed, 
flattened and compacted. Re- 
flection and refraction of light 
are reduced. But the process 
weakens the fibers and the 
strength of the transparent 
paper is low. 


More than 15 tests are made during production of Albanene. For example, each 
production roll is tested for pencil “take”, for pencil erasing and the taking 

of drawing ink. To eliminate human variables, pencil lines are drawn by 
machine. In this way you are assured of the uniformity of working sur- 
face so much desired by draftsmen, and assured of a paper that makes 
cleaner, sharper prints ... now or a generation later. Ask your 

K&E Distributor or Branch for further information. 


t Prove this by making the “drafting tape test™ Press a short piece of 


drafting tape on fluid-transparentized paper, and another on Albanene. 


Strip them off the next day and examine both papers. Notice 
that enough fluid has drifted out of the ordinary paper 

into the tape to destroy much of the transparency. 

And notice that Albanene is not affected. 

What drafting tape does over night, 


time will do naturally. 
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ransparen?..« 


and Better / 


AVAILABLE IN MANY FORMS 
FOR MANY USES 


Albanene comes in 20-yard and 50-yard 
rolls in various widths and in three 
different weights. For those who like the 
convenience of cut sheets, a new 
Albanene package has been designed. 
It strongly protects the paper in 


shipment and storage, and may be 
Once you've discovered the pleasure of 


without the con- drawing on Albanene, the next logical step 
tainer, thus serves as a dispenser . is to save time, trouble and eyesight with 
- a K&E PARAGON* Drafting Machine. You 
control your calibrated straight edge with 

Eee 2 @ light touch of one hand, for parallel lines 
supplied imprinted to your : and lines at any angle. 


in drafting room or stock room. 


specifications. 


Make your lettering letter-perfect and save 
wear and tear on your nerves by using a 
LEROY* lettering outfit. Template grooves 
guide your pen so the finished result looks 
like printers’ type, and the whole process is 
relaxing. There's a wide choice of sizes, 
styles and symbols. 


KEUFFEL & ESSER CO. 


EST. 
ing Equipment 
Stide Rules, asuring Tapes 
NEW YORK + HOBOKEN, N. J. 
CHICAGO «+ ST.LOUIS - DETROIT 
SAM FRANCISCO + LOS ANGELES MONTREAL 
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~—WELL; Drilled by rotary clay- 
seal process, 850 feet deep in the 
Kirkwood stratum; double cased 
and graveled. 


—CASING; 145 feet of 16” and 
747 feet of 12” steel. 


SCREEN; 61 


Armco Iron. 


-PUMPS; Originally equipped 
with 4-stage 15” bowls with cast 
iron impellers. Later replaced with 
5-stage 12” bowl and bronze im- 
peller. 


MOTOR: Original 25 HP elec- 
tric still ceiving good service. 


feet of 6-guage 


on 


WATER 


ntie 


The one near 


There are Layne Associate Companies located 
throughout the country. 
already understands the drilling and water bear- 
ing formations in your area. 


you 


operation and generally low upkeep expense of Layne wells and pumps. 


~ 
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On Arttantic Crry’s famous board walk, stands one of America’s 
loveliest hotels—the Ritz-Carlton. Twenty-cight years ago, the 
owners turned to Layne for a well and pump installation. In the 
intervening years—over a quarter century, they have never experienced 
one fraction of disappointment in the dependability, durability 

and ever faithful performance of their purchase. 

In the twenty-eight years of almost constant operation, the Layne 

unit has produced more than 1,471,680,000 gallons of water—all the 
fresh water needed by this great hotel. Upkeep expense since the 

day installed has averaged less than a hundred and seventy dollars 

a year. One amazing fact is that the original Armco iron screen is 

still functioning. Another is that the well was installed by a method 
that completely sealed off all infiltration of salt water in a most 
difficult salt water area. Such is the life expectancy, satisfactory 


For Water Well and Pump Catalogs, write to 


Layne & Bow er, INc. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


WATER WELLS 


VERTICAL. TURBINE. PUMPS 
WATER TREATMENT 
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Worcester, Mass.—-Ellipsoidal roof type, 
1,500,000 gallons capacity. 


by PITTSBURGH’ DES MOINES 


The advantages of strength, simplicity, and economy 
of construction make Pittsburgh-Des Moines Steel Res- 
ervoirs your outstanding choice for water storage where 
elevated sites are available. 

Durable for a lifetime, guaranteed in design, work- 


= manship and material, P-DM Steel Reservoirs are built 


Liberty, N.Y.—Flat roof type, 300,000 in flat-, dome-, or ellipsoidal-roof types, unornamented, 
gallons capacity. or with pilasters and other architectural features as 


eo en specified. Write for our latest descriptive Steel 
Reservoir Bulletin. 


- Plants at PITTSBURGH, DES MOINES and SANTA CLARA — 
St. Paul, Minn. — Ellipsoidal roof type, Sales Offices at: 
2,000,000 gallons capacity. PITTSBURGH (25) .... 3470 (Gh, 971 Tuttle Street 
a NEWARK (2) ... 251 Industrial Office Bidg. DALLAS (1), 1275 Praetorian Bidg. 


EFFICIENT WATER STORAGE al — 
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TSBURGH*DES MOINES STEEL CO. 


Rock River Generating Station — Beloit, Wisconsin 


MORETRENCH WELLPOINTS PUMP 7,000 G.P.M. to keep 
this small excavation dry. 23 feet of water in very coarse sand 
and gravel necessitate an unusual number of points to handle the 
tremendous flow. 


For the 4th time in as many years, Cunning- 
ham Bros., Inc., Beloit, Wis., depend upon 
Moretrench Wellpoint Equipment for 
progress ‘in the dry.” 


For pumping efficiency, 
COUNT ON MORETRENCH! 


MORETRENCH CORPORATION 


Florida: 


anddian Representative o. W. CROTHERS Limited, Toronto, Ontario 


16 January 1953 e CIVIL ENGINEERING 


How to Reclaim Valuable Surface Material 
on Abandoned or Worn-Out Roads 


You don’t have to abandon thousands of tons of useful, 
valuable aggregate (and binder) when relocating roads. 
You don’t have to face the time and expense of ripping 
up, loading and hauling away the material. 

With HYSTER GRID ROLLER you can now salvage 
and use the old bituminous pavement—saves both time 
and money. Here is the procedure when old road is to 
be abandoned: 


1. Scarify old surface, using motor grader or ripper. 


2. Grid Roll chunks without removing from roadbed. 
An average of 10 passes at 5 miles per hour reduces 
chunks to the original, loose aggregate mixture. 
Windrow the salvaged material and load it out with 
scrapers, conveyor-type loaders, or other conven- 
tional equipment. 

Re-lay salvaged material on properly prepared new 
roadbed (or stockpile, if desired). 


5. Add small amount of binder to salvaged material 
(amount required varies with condition of binder 
remaining in salvaged aggregate). 

6. Roll new surface (composed of salvaged material) 
using Hyster Grid Roller. 

7. Apply seal coat, if desired. 


When maintaining or rebuilding worn-out roads, the pro- 
cedure is the same except for point No. 3; instead, sal- 
vaged material is windrowed on shoulder and the Grid 
Roller is used to compact and prepare sub-base. 


Ask your Caterpillar-Hyster dealer for information about 
the new Hyster Grid Roller, or write for catalog. 


2,500 YARDS OF AGGREGATE SALVAGED 
ON CALIFORNIA ROAD JOB 


Pictured are scenes taken on a recent road re-location job 
in California. Over 2,500 yards of aggregate were sal- 
vaged from the abandoned road, using the Hyster Grid 
Roller. The procedures outlined were used on this job. 
After the Grid Roller had salvaged the material, it was 
loaded out and removed from the old road bed, with 
Caterpillar DW-10 Tractors and Scrapers, stockpiled (while 
fill material from the old road was used to provide fill 
material for new road), then re-layed to form new surface. 


HYSTER COMPANY 


PORTLAND 8, OREGON 
PEORIA 1, ILLINOIS 


2999 N. E. CLACKAMAS STREET 
1899 NORTH ADAMS STREET 
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NEW PLANE 


Carrying More Cargo 
Farther 


The C-130A is the first Air Force Cargo Plane designed from the outset for Turbo- 
prop power—and LOCKHEED did it! 


A big program—a long program—is ahead for LOCKHEED’S Georgia Division— 
for not only will this C-130A production design job call for and provide new oppor- 
tunities for all types of highly skilled aircraft engineers and specialists—but the 
Georgia Division will continue to turn out the giant B-47’s for the Air Force. 


Wouldn't you like to be connected with an organization combining such abilities 
with this foresight and belief in the future of air transportation? 


Here is where ability and ambition can the MHEE GS: 


push to new heights. Worth investigating, 
isn’t it? Just mail the coupon and get full 
details. You owe it to yourself. 


GEORGIA 
DIVISION 


MARIETTA, 
GEORGIA 
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NEW PLANE 


Carrying More Careers 


OF INTEREST TO: 


e Aircraft Design Engineers © Process Engineers © Engineering Drawings 
®@ Production Design Engineers © Service Engineers Checkers 
© Structures Engineers © Aerodynamics Engineers © Many other highly skilled 
© Weight Engineers © Aerodynamicists classifications 
®@ Equipment Engineers @ Technical Illustrators 
® Engineers with abilities adaptable to Aircraft Engineering 


YOU can find here a wonderful place to live— modern housing, educational and 
cultural advantages for your family — unsurpassed year-round climate and sports. 
YOU can also find NEW OPPORTUNITY for advancement and a new sense of 
accomplishment in your chosen field, under LOCKHEED’S Georgia Division 
expanded program—for now and for the future. 


CLIP AND MAIL TODAY! 


Lockheed Employment Manager Please send full details 
594% Peachtree St., N.E. on MY opportunity 
Atlanta, Ga. Dept. CE-1 at LOCKHEED 


GEORGIA 


Name 
DIVISION 


Address MARIETTA, 
GEORGIA 


City and State 


Job Interested In 
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inthe big year coming 


MOVES MORE PAYDIRT PER DAY! That's Interna- 
tional’s Big Red TD-24—the most powerful crawler 
on the market—the crawler that gives you the fastest 
work cycle. 


| 


AND SERVICE 


Here’s help... 
where and when you need it... 
with your International — 
Industrial Distributor’s ready 

service and parts departments 


. Your crawler tractors have to pay off with 
more work done per day, more days worked 
per year. 

That means speed and power. The ability 
to stay on the job. Minimum downtime. 


And it also means fast maintenance serv- 
ice at your call, when and where you need it. 


That’s your International Industrial Dis- 
tributor’s service—service that includes ; 4 oN 4 i 
“HEART SPECI ALIST I" A crawler’s heart is its sturdy fuel pump. 


TRAINED ‘DIESEL DOCTORS"’—factory- It seldom n tion. When it does, this “diesel doctor” 
operates with instruments in a special dust-free room. 

trained specialists in maintenance and over- 

haul. 


PROMPT FIELD SERVICE at your job site to 
help keep your equipment working, to get it 
back to work faster, to cut costly downtime 
on the spot. 


COMPLETE SHOP FACILITIES for major work 
—you’re never far from an International 
Distributor’s shop, no matter where your 
equipment goes. 


QUICK PARTS SUPPLY from your distribu- 


tor’s fully stocked parts department, backed HERE'S HELP WHEN YOU NEED IT, Skilled experienced mos 
4 , ics equi wr e rig oots tor domg major main enance 
by International Harvester’s network of stra- done Distributor’s shop. 


tegically located parts depots (in size and 
scope, exclusive in the industry). 


Isn’t this complete service a mighty good , 


reason to get International ‘‘Power that 
Pays’’ for the hard-working years ahead? 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 


INTERNATIONAL 


POWER THAT PAYS 


HARVESTER 


ON THE | sonricrs are an International Distributor’s field 
on the job at the job site installing an over- 
hauled ts raen ine A phone call gets this kind of service, 


~ 
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BEST ASSURAN 


OF UNIFORMLY 
 j$HIGH QUALITY MORTAR 


On Large Structures or Small, 
Lone Star Masonry Cement 
Assures Quality plus Economy 


@ Produced to exacting Lone Star Standards, under rigid 
laboratory control throughout the manufacturing process, 
LONE STAR MASONRY CEMENT greatly simplifies the 
" = : bl f obtaining uniformly high quality mortar: 
problem o 4 y high quality morta 
5,293 barrels of Lone STAR MASONRY CEMENT were used on 
$9.5-million, 10-story, 500-bed Veterans Administration Hospital, One ready-to-use cementing material instead of two means greater uniformity 
New Orleans, in laying up all brick, block and stone—typical of from batch to batch; 
widespread use of this high-quality mortar in structures, lurge One less cementing material to handle . . . no lime or Portland 
and small. cement to add. . . no soaking or slaking; 


Extra workability and plasticity due to exceptional water reten- 
VETERANS ADMINISTRATION HOSPITAL j tion... brick and block bed easier, minimum droppage, 
New Orleans smoother work schedules; 


Supervision port Soundness, low absorption, high water repellency . . . durable, 
U.S. CORPS OF ENGINEERS, NEW ORLEANS DISTRICT weather-resistant performance. 


Genera! Contractor: 
ROBERT E. McKEE, Daiias, Texas 
Write for this New Book 
Architects & Engineers 

FAVROT, REED, MATHIS & BERGMAN, New Orieans — Poa } Write for this new illustrated Masonry Book- 
FAULKNER, KINGSBURY & STENHOUSE, x 3 let, full Of timely, useful information. Address 
Washington, 0. C. Lone Star Cement Corporation, 100 Park Ave., 
New York 17—or nearest office, listed below. 


ONE STAR CEMENT 
CORPORATION 


Offices: ABILENE TEX. ALBANY. N.Y. + BETHLEHEM, PA. + BIRMINGHAM 
BOSTON + CHICAGO + DALLAS + HOUSTON «+ INDIANAPOLIS 
KANSAS CITY. MO + NEWORLEANS + NEWYORK + NORFOLK 
PHILADELPHIA + RICHMOND + ST.LOUIS + WASHINGTON, D.C. 


LOWE STAR CEMENTS COVER int LONE STAR CEMENT. WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
THE ENTIRE CONSTRUCTION FIELO CEMEN! PRODUCERS 17 MODERN MILLS, 125,600,000 SACKS ANNUAL CAPACITY 
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Horton Steel Form for Ross Dam Tunnel Linings 


One hundred airline miles north- 
east of Seattle and a few miles south 
of the Canadian border, Seattle City 
Light's great Ross Dam is going up 
another 70 ft. Rising in staggered 
sections at the head of Skagit Gorge, 
Ross Dam is one of the most spec- 
tacular, difficult and challenging 
jobs ever tackled by engineers. 
Granite cliffs rise from the river at 
the dam site and every toehold for 
man or machine has been blasted 
from solid rock. 

An important part of the project 
are the two tunnels that will carry 
water to the power house . . . and 
very important to the tunnels was 
the Horton steel form used to pour 
the linings. Horton steel forms are 
engineered to fit the job on which 


CHICAGO 


Adanta 3 2167 Healy Bldg. 
Birmingham | 1596 N. Fiftieth St. 
Boston 10.. 1009—201 Devenshire St. 


2199 McCormick Bldg. 
2263 Midland Bldg. 


Chicago 4 
Cleveland 15. 


they are used. They are constructed 
for quick setting, accurate align- 
ment, and easy stripping to assure 
maximum speed, important factors 
in the 2,000-foot long tunnels. 
Practical arrangement of hinges, 
rachets, jacks and other important 
details make for swift progress. 
Flush type access doors are speci- 
ally built to assure tight fit and 
ease of operation. 

During the past 63 years, Chicago 
Bridge & Iron Company has been 
called upon to solve many compli- 
cated and unusual steel plate prob- 
lems. Not only steel forms for 
tunnels but such diversified struc- 
tures as penstocks; floating covers 
for sewage plants; tanks and re- 
finery towers for the petroleum, 


Detroit 26 . 1541 Lafayette Bldg. 
40? Abreu Blidge. 
Houston 2 2128 — & I Life Bldg. 
Los Angeles 17.1556 General Petroleum Bldg. 
New York 6 3395—165 Broadway Bldg. 


chemical and other industries; ele- 
vated steel tanks for municipal and 
industria! service; and spherical 
and spheroidal tanks for storing 
liquids and gases under pressure. 

This background of engineering, 
design, and erection experience is 
assurance that Horton steel forms, 
or any other Horton steel plate struc- 
ture, is designed and built right. 

When you have tunnel forms, or 
other steel plate problems of any 
sort, bring them to our nearest 
office. Make use of our years of 
experience. Let Chicago Bridge & 
Iron Company build the steel plate 
structures to fit the job. 

We also build travelers, mixer carriages, 
screeds, batch boxes, gantrys and other 
appurtenances for use with steel forms. 


BRIDGE & IRON COMPANY 


1700 Walnut St. Bldg. 
1584—200 Bush St. 
1309 Henry Bldg. 

.. 1647 Hunt Bide. 
1156 Cafritz Bldg. 


Philadelphia 3..1652 
San Francisco 4 
Seattle 1 

Tulsa 3 

Washington 6, D. C. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNA. 
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At right: First prestressed bridge opened to traffic in U. S. was 


Turkey Creek Bridge in Madison County, Tenn. Three spans 
of 20, 30, and 20 ft were designed for H-10 loading, utilizing 
precast concrete-bicck elements with factory-tailored strands 
for prestressing. Below: On Southwest Research Institute 


laboratory building, 


. in Sen Antonio, Tex., roof slab was 


. At right: First prestressed concrete block structure completed in 
United States is 1,500-seat stadium at Fayetteville, Tenn. Prestressed 


beams of 30-ft span are 12 in. deep. 


Prestressed concrete makes rapid 
progress in the United States 


MYLE J. HOLLEY, Jr., A.M. ASCE Associate Professor of Structural Engineering, Massachusetts institute of Technology, Cambridge, Mass. 


A: the time of the first U.S. Con- 
ference on Prestressed Concrete (held 
at M.I.T. August 14-16, 1951) 
the use of circular prestressed con- 
crete, including primarily pipes and 
tank structures, was firmly estab- 
lished throughout the world, and 
American firms were among the 
leaders in this type of construction. 


CIVIL ENGINEERING @ January 1953 


With respect to linear prestressed 
concrete, including beams, slabs and 
columns—the components which sin- 
gly and in combination make up 
such structures as buildings and 
bridges—the situation was however 
very different. Virtually all the pi- 
oneering work in this field had been 
accomplished abroad. Over a period 


of at least ten years, our European 
friends produced not only a consid- 
erable amount of research but an 
impressive number of actual struc- 
tures. In the United States, how- 
ever, linear prestressing was a mere 
infant hardly a year old. 

Only a few months before the 
conference, the first prestressed bridge 
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cast at ground level, prestressed in two directions, and 
then jacked up to final position by YoutzSlick method. -, 
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Prestressed concrete makes rapid progress .. . 


to be undertaken in this country was 
completed—-the Wainut Lane Bridge 
in Philadelphia. Much of the in- 
terest in linear prestressing was fired 
by this bridge and in particular by 
the dramatically successful test of a 
full-scale girder similar to those in- 
corporated in the actual structure. 
The imagination of many who gath- 
ered together at the first U.S. Con- 
ference on Prestressed Concrete had 
likewise been stirred by a new devel- 
opment—an American development — 
the combination of machine-made 
precast concrete-block elements with 
factory-tailored strand reinforcement 
units to produce prestressed beams 
and slabs. The first prestressed con- 
crete bridge to be completed in this 
country, the Turkey Creek Bridge 
in Tennessee, was of such block 
construction. 

There were, of course, other de- 
velopments in linear prestressed con- 
crete, some predating those to which 
I have referred, but the total Amer- 
ican achievement, by any numerical 
measure, was very small in contrast 
to the intense interest evidenced by 
the conference participants in the 
summer of 1951. Probably less than 
ten actual structures embodying lin- 
ear prestressing had been completed 
within the United States at that time. 


Results of First 
U.S. Prestressing Conference 


With what conclusions did the par- 
ticipants leave this first conference? 
Certainly the interest they had 
brought to the meeting was enhanced 
by what they had seen and heard. 
Many departed with a conviction 
that linear prestressed concrete would 


become an important addition to 
our structural resources. A very 
few, perhaps, were convinced that 
this material could never be adapted 
to our building economy. If any 
held this distinctly negative opinion, 
they were no doubt countered by a 
very few who were convinced that 
prestressed concrete would imme- 
diately assume a dominant role. The 
writer encountered no adherents of 
either of these unjustified points of 
view. 

Rather, the sentiment of the ma- 
jority seemed to be quite in keeping 
with the sound judgment which we 
like to think is typical of competent 
engineers. Enthusiastic about the 
potential importance of prestressed 
concrete, these men recognized that 
far more experience with actual con- 
struction would be needed before 
the ultimate competitive position of 
this material in the United States 
could be predicted. There were 
many basic questions which could 
only be answered by such experience, 
as well as others which would depend 
on future research and on the judg- 
ment of the men who would be 
charged with writing design specifi- 
cations. 

None of the questions that were 
raised implied uncertainty as to the 
structural excellence of the new 
material. They did reflect the dearth 
of experience in its application. 
Yes, the major need was for experi- 
ence —experience for designers, con- 
tractors, and manufacturers. From 
such experience would come the 
vitally necessary cost data from 
which the economic merit of pre- 
stressed concrete relative to other 
forms of construction could be judged. 


Many applications of prestressing to building structures provide rather long spans, which 
might be provided by steel but which are beyond usual range of ordinary reinforced con- 
crete. An impressive example of such an application is cotton warehouse at Long Beach, 
Calif., in which prestressed roof beams have span of 75 ft. 


Cost data would be the primary 
yardstick by which new develop- 
ments in prestressed concrete would 
be measured. Indeed, development 


and experience might almost be 


accepted as synonymous because 
development can be expected to be 
most intense during the early years of 
our experience. Finally, each new 
successful prestressed concrete struc- 
ture might be expected to encourage 
other engineers to investigate the 
possible applicability of the material 
to their design problems. Thus ex- 
perience would breed experience pro- 
vided, of course, that each successive 
application reflected discrimination 
on the part of those responsible for 
the design and construction. 

Specifically, what has been accom- 
plished within the United States? 
This narrowing of the inquiry. does 
not imply any lack of recent achieve- 
ments in other lands. On the con- 
trary, it must be acknowledged that 
they continue to lead us by a sub- 
stantial margin. The long spans, 
the spectacular proportions, the in- 
determinate framing—all these are 
to be found outside of this country. 
It is to be noted, however, that such 
outstanding structures are now ap- 
pearing in Latin America as well as 
in Europe. Although we have set 
no records for span lengths, for the 
application of prestressing to highly 
indeterminate framing, or in the 
production of structures of daring 
proportions, still it will be found that 
we have made progress. Quite prop- 
erly our engineers wish to be sure 
that they can walk in this technique 
before they attempt to run. In this 
instance, to walk is not merely to gain 
confidence in the design and construc- 
tion of prestressed concrete, but to 
establish the economy of the tech- 
nique. It has been a wise course, 
calculated to assure the sound de- 
velopment of prestressed concrete. 

In reviewing our progress, perhaps 
one should start with the most 
obvious evidence, that is, a recounting 
of actual construction. It is doubt- 
ful whether any individual is familiar 
with all the prestressed concrete 
structures completed, in progress, or 
under design. For the purposes of 
this report, the writer has utilized 
records supplied by the Portland 
Cement Association, has received 
help from several firms actively en- 
gaged im prestressed concrete de- 
sign, and has, of course, scanned 
technical periodicals. 

The picture, though certainly in- 
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complete, is most encouraging. As 
of September 1952 there were in this 
country about 100 known projects 
incorporating linear prestressed con- 
crete construction. Of these, about 
two-thirds are bridge structures, and 
about one-third building structures. 
There are a few which cannot prop- 
erly be placed in either category. 

Most of these 100 projects have 
either been completed or are under 
construction. With few exceptions, 
contracts have been awarded for the 
others. While supporting evidence 
is not available, it seems probable 
that prestressed concrete projects 
still in the planning stage would 
total at least another hundred. To 
appreciate the significance of the 
foregoing figures, we need only realize 
that they imply more than a tenfold 
increase in a period of one year. 

Another interesting comparison is 
afforded by some statistics presented 
by Curzon Dobell, M. ASCE, at the 
conference last year. According to 
his estimate there were at that time 
about 175 bridges and 50 building 
frames in prestressed concrete out- 
side of North America. Since the 
American effort was then negligible, 
Mr. Dobell’s figures can be taken as 
the world total of linear prestressed 
concrete structures completed since 
introduction of the technique, or 
under construction up to the summer 
of 1951. 

In terms of cold numbers, it is 
apparent that the American effort 
over a rather brief period has not been 
inconsiderable. It would be foolish 
to exaggerate the significance of 
these statistics, but surely they can 
be taken as evidence of intense and 
widespread interest in this new ma- 
terial of construction. 


Variety of Techniques Employed 


With regard to the total group of 
linear prestressed projects, perhaps 
one of the most interesting observa- 
tions relates to the variety of pre- 
stressing systems employed. It will 
be recalled that the techniques de- 
veloped in Europe were believed by 
many to be too labor-consuming to be 
competitive in the United States. 
However, the Freyssinet system, 
a European development, has been 
employed successfully in several proj- 
ects in this country. The Lee- 
McCall system, which was developed 
and widely used in England, has been 
specified for certain recent structures. 
The high-strength bars used in the 
Lee-McCall system are soon to be 
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Floor of church auditorium in Nashville, Tenn., is formed of 8-in.-deep prestressed beams of 
17 and 21-ft span made of precast blocks. To date in the United States, there have been no 
attempts to apply prestressed concrete to multi-story beam-and-column framing. 


produced in the United States by a 
new firm, the Stressteel Corporation. 

While the foregoing foreign-devel- 
oped systems have been widely used, 
there has also been widespread ap- 
plication of methods developed in this 
country. The “headed-wire’’ rein- 
forcement developed by the Pre- 
stressed Concrete Corporation rep- 
resents one of the important Amer- 
ican developments. Of equal sig- 
nificance has been the development 
of factory strand reinforcement, 
which comes to the job in exact 
length and with end fittings attached. 
This system, pioneered by the John 
A. Roebling’s Sons Company, and 
more recently available from other 
wire manufacturers as well, provides 
reinforcing units in a wide range of 
strand sizes. 

All the reinforcing systems just 
described are employed for post- 
tensioned, prestressed concrete. Pre- 
tension reinforcement has been very 
popular for short-span, shop-fabri- 
cated construction. For. these ap- 
plications high-strength strand, of 
5/-in. diameter or less, has been 
widely used. This is in contrast to 
the use of individual small-diameter 
wires typical of similar construction 
in Europe. 

Before leaving the subject of rein- 
forcement systems, it should be 
noted that, in addition to the types 
mentioned, others are known to be 
under development. Moreover, re- 
cently developed European systems 
will be applied to American construc- 
tion in the near future. In the fore- 
going discussion, only those types 
have been included that are known 
to have been applied to actual con- 
struction in the United States. 

Of the 65 or more prestressed bridge 
structures that have been under- 


taken to date in the United States, 
none is of record proportions, but 
two at least involve very large 
quantities of prestressed concrete. 
The Tampa Bay Bridge, designed 
by Parsons, Brinckerhoff, Hall and 
Macdonald, includes 363 prestressed 
concrete stringer spans, each 48 ft 
long. The prestressed construction 
in this crossing is noteworthy not 
because it involves more than three 
miles of structures but because the 
reinforcement will consist of high- 
strength, Lee-McCall bars, which 
had not previously been employed 
in this country. 

The Garrison Dam Spillway Bridge 
includes 32 spans at 48 ft each. The 
Army Engineer Corps, for whom the 
bridge was designed, considered the 
use of prestressed concrete so appro- 
priate on this project that bids were 
not taken on other forms of construc- 
tion. 

Prestressed bridges undertaken to 
date have been of several types. 
For spans up to 50 ft, pre-tensioned 
precast slabs have seen considerable 
use. As produced by the Concrete 
Products Company of America, these 
slabs are of rectangular cross-section, 
and are 3 ft wide. The depth 
depends on the span. Paper tubes 
are cast in the slabs to reduce their 
dead weight. 

Machine-made concrete masonry 
blocks have been assembled and post- 
tensioned with strand reinforcement 
to form a beam. These beams, 
placed side by side, tied together 
with transverse post-tensioned steel, 
and topped with a cast-in-place con- 
crete slab, have been used to form 
bridge decks with spans up to about 
50 ft. In the system developed by 
Bryan and Dozier, the masonry 
blocks have a modified box section 
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Prestressed concrete makes rapid progress , 


with the upper flange narrower 
than the lower flange. Tensioned 
reinforcement is located outside the 
block webs. The cast-in-place con- 
crete extends down into the space 
between adjacent beams and bonds 
to the tensioned strands. In the 
Anjoh system, the blocks are of I- 
section and the cast-in-place con- 
crete does not extend between the 
webs of adjacent beams. In both 
systems, the compressive strength 
of the cast-in-place slab contributes 
to the strength of the deck. 

Post-tensioned beams have been 
cast in their final positions in some 
instances, while in many other cases 
they have been precast and then 
moved into final position. It is 
interesting to note that while beams 
often have been precast at the bridge 
site, they likewise have been manu- 
factured in central plants and trans- 
ported several miles to the site. The 
latter method has proved practical 
for beam lengths as great as 65 ft 
when a plant equipped to produce the 
beams economically has been avail- 
able. 

Post-tensioned, monolithic beams 
have been of various cross-scctions, 
but the I and T shapes have pre- 
dominated. In many designs the 
beams, spaced a few feet apart, have 
supported a cast-in-place deck slab, 
the beams and slab acting as a com- 
posite section under live load. In 
other designs the beam top flanges 
have served as deck, the cast-in- 
place deck concrete being limited to 
the small strips between adjacent 
top flanges. In most designs the 
separate precast bridge beams have 
been provided with either precast 
or cast-in-place diaphragms, and the 
several beams have been tied to- 
gether by transverse prestressed rein- 
forcement. 

Where monolithic post-tensioned 
beams have been employed, the 
tensioned reinforcement has usually 
been grouted in--even when it con- 
sisted of galvanized strand. This 
practice reflects a belief that grouting 
increases the ultimate strength of 
the member. Within the past year 
the U. S. Bureau of Public Roads 
has issued a “Design Criteria’ for 
prestressed concrete bridges (post- 
tensioned), under which the grout- 
ing in of reinforcement is required. 

Much of the foregoing comment on 
prestressed concrete bridge  struc- 
tures would apply without modifica- 
tion to prestressed concrete applica- 
tions to buildings. In the latter 
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field, too, there has been considerable 
variety. Both the older systems of 
reinforcement developed in Europe, 
and American innovations have been 
employed with success. Some de- 
signs have utilized machine-made 
concrete masonry units; others have 
incorporated single-cast prestressed 
girders, either precast or cast-in- 
place. In some cases prestressed 
beams have provided direct support 
for roof(or floor) decking. In other 
designs the decking has been carried 
by prestressed beams which were 
themselves supported by prestressed 
girders. The deck has sometimes 
been a cast-in-place slab, sometimes 
precast planks or slabs. 

It is important to note that many 
of the applications of prestressing 
to building structures have provided 
rather long spans -spans that could 
be provided by steel girders but 
would be beyond the usual range of 
ordinary reinforced concrete. As an 
outstanding example of long-span 
application there might be cited the 
94-ft roof beams which will span the 
gymnasium of the Bishop Du Bourg 
School in St. Louis. 

Another impressive example is the 
S4 roof beams of 75-ft span which 
are incorporated in a cotton ware- 
house at Long Beach, Calif. Many 
other structures with spans almost 
as long as these could be cited, and of 
course there have been applications 
involving more moderate spans. It is 
apparent, however, that prestressed 
concrete has been very attractive 
in situations where rather long clear 
spans are essential. 

The applications of prestressed 
concrete to buildings have included 
only a very few cases in which con- 
tinuity over interior supports was 
utilized. This is in contrast to 
recent European practice in which 
continuous spans have been executed 
with considerable ingenuity. Un- 
til similar construction is attempted 
within the United States, we cannot 
say whether continuity will provide 
savings in material which more than 
offset possible increases in labor costs. 
There have been no attempts to 
apply prestressed concrete to multi- 
story beam-and-column framing. 
However, even outside the United 
States, applications of that kind are 
few in number and of rather recent 
origin. 

Any outline of achievements of the 
past year in the field of building 
structures would be incomplete with- 
out reference to the prestressed con- 


crete roof slab incorporated in a 
laboratory building at the Southwest 
Research Institute, San Antonio, 
Tex. This flat slab, without columns 
or drop panels, is 8S ft by 38 ft by 
6 in. thick, and is supported by steel 
columns spaced 24 ft apart in each 
direction. 

The slab was cast at ground level, 
prestressed in two directions, and 
then lifted to its final position by the 
Youtz-Slick method. The engineers 
responsible for this undertaking con- 
cluded that prestressing techniques 
will permit considerable increases 
in slab spans beyond those now prac- 
tical with ordinary reinforced con- 
crete. They further concluded that 
whereas shear stresses at the column 
zones are of critical importance in 
ordinary flat slabs, these stresses 
are of minor significance in two-way- 
prestressed slabs. 


Progress Toward a General Specification 


The question of specifications 
merits some comment. At the clos- 
ing session of the conference last 
year, the participants unanimously 
adopted a_ resolution urging the 
American Concrete Institute to pre- 
pare, as soon as possible, a proposed 
standard for nomenclature and design 
in prestressed concrete. At the time 
of the conference there already was 
an ACI committee which numbered 
among its objectives the preparation 
of such standards. A few months 
thereafter this committee was ex- 
panded into the Joint ASCE-ACI 
Committee on Prestressed Concrete. 
This joint committee has now as- 
sembled a proposed nomenclature 
and is working toward a proposed 
specification for the design of pre- 
stressed concrete. 

Opinion among those who are 
active in the field of prestressed 
concrete is sharply divided on this 
subject of a general design specifica- 
tion. Some believe any such specifi- 
cation would inevitably be restric- 
tive and would stifle development. 
This group prefers to place reliance 
on the good judgment of those skilled 
engineers who are pioneering in the 
development of the new technique. 
A second group believes that we 
have progressed beyond the period 
in which designs are performed by 
a relatively few specialists. They 
assert that the number of engineers 
engaged in the design of prestressed 
concrete is large and is growing rap- 
idly. They believe that ‘‘proposed”’ or 
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Walnut Lane Bridge in 
Philadelphia, completed 
early in 1951, was first 
prestressed bridge to be 
undertaken in this 
country. Much of the 
interest in linear pre- 
stressing in the United 
States was fired by this 
bridge. 


“tentative” specifications would be an 
invaluable aid to these engineers. 
Finally, they feel that the danger that 
such specifications will retard develop- 
ment can be avoided by frequent re- 
views and revisions. While recognizing 
the merit in both of the two points of 
view, the writer believes that the 
arguments of the latter group will 
prevail. 

The ‘Design Criteria’ of the U. 
S. Bureau of Public Roads for post- 
tensioned, prestressed concrete bridges 
has already been mentioned. This 
rather brief document probably has 
influenced the design of some of the 
bridges built during the year, but the 
extent of its influence is unknown to 
me. No similar specification relating 
to other types of prestressed concrete 
structures has yet appeared in the 
United States. 


Significance of Activity to Date 


It is not sufficient merely to record 
the remarkable activity that has 
been so evident during the past year. 
In addition one must inquire as to 
what conclusions are to be deduced 
from this activity. There is ample 
proof that the enthusiasm so evi- 
dent a year ago was not superficial. 
Rather it has spread among a much 
larger segment of the profession. A 
part of the experience so badly needed 
has been acquired during the months 
past. 

What of economy? Consider first 
bridge construction. In many cases 
the decision to use prestressed con- 
crete may have been influenced by a 
desire to try out the concept, despite 
probable higher costs. Such a de- 
cision, on the part of a public agency 
responsible for the construction of 
large numbers of bridges is entirely 
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sound. Experience is gained thereby, 
actual cost data are obtained, and a 
contribution is made to the develop- 
ment of a method of construction that 
has great economic promise. 

Certainly it should not be inferred 
that all the bridges built to date were 
built at a premium. Quite the 
contrary. There is evidence that 
many won in competition with non- 
prestressed, competitive types. Of 
course it is very difficult to assemble 
cost data for the many prestressed 
bridges that have been constructed 
across the country. Nevertheless we 
will soon have a most reliable indica- 
tion of the competitive position of 
prestressed concrete. If those agen- 
cies which have already contracted 
for prestressed bridges contract for 
additional bridges of similar types, 
we may reasonably assume that such 
structures are competitive. 

From the standpoint of economy, 
the activity in prestressed building 
construction is particularly encourag- 
ing. While competitive bids are 
not ordinarily available for alternate 
designs of a building, neither archi- 
tect nor engineer will knowingly 
specify an uneconomical design. 
When prestressed elements are used 
in building construction, it may be 
assumed that such members provide 
the most economical solution to the 
specific problem. Some decisions 
may have been influenced by a tem- 
porary scarcity of steel, but even in 
these cases it is unlikely that pre- 
stressed concrete would be substi- 
tuted were it not reasonably competi- 
tive. 

In closing, a few conclusions or 
summarizations may be in order. 


The number of prestressed concrete 
structures that have 


been under- 


taken during the past year is impres- 
sive. It is of interest to note that 
foreign developed techniques, as well 
as American innovations, have been 
used with success. 

In many cases, prestressed con- 
crete has been selected as the result 
of successful competition with unpre- 
stressed alternate designs. In a few 
instances the governing factor has 
been the shortage of steel. There 
have also been instances, particularly 
in the field of bridge construction, 
where prestressed concrete has been 
selected at a known premium in 
the interest of long-range benefits. 

The prestressed bridges have been 
of short to moderate span, although 
there have been examples of multi- 
span construction involving very 
substantial contracts. 

In the field of building construc- 
tion there has been evidence of variety 
but the frequent use of rather long- 
span prestressed beams and girders 
has been noteworthy. 

While American achievements in 
linear prestressed concrete still lag 
behind the accomplishments in other 
lands, the events of the past year 
justify a belief that the gap may be 
closed in a relatively few years. 
Certainly these events comprise a 
big step toward establishing the posi- 
tion of prestressed concrete as an 
important, competitive structural re- 
source. 

Indeed this has been a year of prog- 
ress in prestressed concrete. 


(The paper from which this article is taken 
was presented by Mr. Holley at a joint session 
of the ASCE Structural Division and the 
American Concrete Institute, under the chatr- 
manship of A. E. Cummings of the ASCE 
Research Committee, at the Chicago Centennial 
Convention.) 
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FIG. 1. In conventional foundation for 


55,000-lb die forging hammer, anvil rests on 
timber pad over concrete block. This is a 
British setting for drop-hammer installation. 
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ALDEN M. KLEIN, Aff. ASCE 


Assistant Manager, New York District 


Porsing hammers consist essentially 
of a large anvil mounted on a con- 
crete foundation with a timber pad 
between the anvil and the foundation, 
as shown in Fig. 1. The pad protects 
the foundation from the enormous 
shock generated when the anvil is 
struck ; it acts as a spring which obeys 
simple harmonic motion with the 
weight of the anvil on top of it. Not 
only the anvil but the foundation and 
the ground below act as a weight on 
the surrounding springy earth, thus 
forming a complex oscillatory system 
of two springs and masses, each 
weight having six degrees of freedom 
and giving twelve natural frequen- 
cies to the system. It was discovered 
before the war that the ground has a 
natural frequency of its own. A 
very soft clay may oscillate naturally 
at about 10 cycles per second, while a 
stiff dry sand may oscillate at up- 
wards of 30 cycles per second. 

As a result of the hammer blow, 
the whole system receives a wave of 
shock which travels through it and 
makes the whole system oscillate, 
each part at its own natural frequency. 
Should any two parts have the same 
or approximately the same natural 


J. H. A. CROCKETT 
A.M., Institute of Civil Engineers 


Chartered Civil and Structural Engineer, London, England 


Forging-hammer foundation built to 


control destructive vibrations 


Spring-mounted inertia blocks of grout-intrusion, prestressed concrete prove value 


frequency, they will be in resonance 
and will build up a destructive ampli- 


tude. It is considered essential to so 
arrange a hammer foundation that no 
destructive resonances will occur. 
Hammer manufacturers have been 
trying since 1845 to solve this prob- 
lem. Civil engineers have now suc- 
ceeded in solving it through founda- 
tion control, by considering the ma- 
chine, its foundation, and the sur- 
rounding ground as a single unit. 
In designing the foundation for a 
new S-ton forging hammer for the 
International Nickel Co. at Hunt- 
ington, W. Va., the primary re- 
quirements of the owner were that 
previous enormous ground vibrations 
be eliminated and that, if possible, 
production costs be lowered by de- 
creasing maintenance costs. In some 
cases hammer maintenance has been 
extremely high, absorbing up to 85 
percent of the available working time. 
The foundation was to be designed for 
a hammer actuated by super-heated 
steam at higher-than-normal pressure, 
producing almost the greatest pos- 
sible shock in general forging practice. 
This 8-ton hammer imparts a blow 
every three-quarters of a second; so 
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FIG. 2. In new-type setting for 8-ton steam- 
actuated forging hammer built for Inter- 
national Nickel Co., Huntington, W.Va., 
spring-mounted concrete blocks effectively 
control heavy and destructive shocks. 


Foundations for forging hammers have long presented problems because 
of the tremendous vibrations which quickly destroy ordinary concrete. 
The new-type foundation here described employs heavy springs to cush- 
ion the steel anvil in every direction, as well as cushioned blocks of very 
high strength concrete to carry the 8-ton steam-actuated hammer and the 
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and nickel-alloy ingots by eliminating many costly maintenance delays 
due to fatigue failures in hammer and foundation. The article is based 
on the paper given by the authors before a joint session of the Ameri- 
can Concrete Institute and the ASCE Structural Division, presided over 
by A. E. Cummings, chairman of the ASCE Research Committee, at the 


steel anvil. This installation bids fair to improve production from nicke! 


all the resulting oscillations of anvil 
and foundation, together with ham- 
mer superstructure, must be com- 
pleted and the entire installation 
brought to quiescence again within 
this period. In addition, the ampli- 
tude of the hammer movement must 
be small both to avoid discomfort to 
the operating crew and to avoid result- 
ing decreases in production. These 
are the factors which control the sizes 
of the masses employed, the various 
constants of the springs used and 
their position, the amount of damp- 
ing, and the positions of the dampers 
between the several masses. 

In this case, illustrated in Fig. 2, 
the superstructure was given an ad- 
ditional block of anular form sur- 
rounding, but free of, the anvil. 
Both this block and the anvil are 
mounted on independent rubber 
springs which sit on a lower concrete 
block, which in turn is mounted on 
helical springs resting near the bot- 
tom of the reinforced concrete pit, so 
as to reduce the live load on the soil 
to a few tons. A sump provided at 
the bottom of the pit catches con- 
densate water and any ground seep- 
age. The oscillatory system is il- 
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lustrated schematically in Fig. 3. It 
will be realized that the anvil mass, 
and the superstructure mass on the 
upper block, have an exact oscil- 
latory relation to each other via the 
lower block. 


160 tons of 
prestressed 
concrete 
Upper block 


(+) 


Lower block 


FIG. 3. Schematic diagram explains action 
of oscillatory shock-absorbing system for 8- 
ton forging hammer shown in Fig. 2 and 
described in this article. 


Centennial of Engineering Convention in Chicago. 


(c) 


FIG. 4. Lower concrete block was pre- 
stressed in three dimensions by jacking 
from ends of block only, as shown here sche- 
matically. Freyssinet flat jacks were placed 
at points X in (qa) and (b). 
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As foundation for ‘floating’ forging hammer 
installation, existing concrete-lined pit was 
deepened, and in it heavy reinforcement was 
arranged for floor and collar, which were 
placed by conventional methods. Con- 
struction rests on existing foundation piles. 


Completed floor of pit is ready for mounting 
of springs and dampers that will support 
lower inertia block. 


1. Formwork is constructed and Freyssinet 
anchor cones are placed, as well as Korfund 
helical spring housings, and some prestress- 
ing cables and reinforcement. 

2. With aid of temporary top formwork 


Design Problems Solved 


The importance of this installation 
is that it is the first forging-hammer 
foundation to be fully analyzed for 
vibration, movements and loads in 
all directions; the first to be designed 
to reduce hammer maintenance; the 
first to be designed to prevent or 
minimize fatigue failure in itself; the 
first to be built of prestressed con- 
crete; and the first in which specially 
designed high-strength grouted con- 
crete is used. 

All parts are completely visible and 
accessible for maintenance, a point 
considered to be of paramount im- 
portance in hammer foundations. If 
any part fails it can be removed with- 
out disturbing the rest of the instal- 
lation. With conventional founda- 
tions the hammer nearly always has to 
be dismantled and the anvil jacked 
out of the foundation before any re- 
pairs can be made—a long and costly 
operation, during which production 
ceases. 

It is interesting to compare this in- 
stallation with the conventionally 
mounted 55,000-lb drop hammer il- 
lustrated in Fig. 1. The live load 
transmitted to the ground by this 
hammer is upwards of 2,000 tons for 
each blow, producing a true earth- 
quake shock, noticeable up to two 
miles away. The superstructure sits 
on top of the anvil and is thereby 
subjected to its tremendous shock, 
although the foundation is much 
simpler with this arrangement, even 
if a  vibration-controlled type of 
foundation is used. 

The length of the shock wave which 
travels through the anvil and the rest 
of the system is only a few feet long 


struts, vertical steel is positioned and pipes 
and tubes are tack welded to auxiliary rein- 
forcing bars. In this view, temporary struts 
have been removed following tack welding 
of vertical steel. With drain pipes, Lee- 


when very hard nickel alloys are ham- 
mered. It is this very short wave 
length that creates special problems. 
The shock wave reaching the bottom 
of the anvil is partly reflected back 
again, but a small amount is refracted 
through into the rubber spring, and 
then from the rubber through into 
the concrete. Shock waves in com- 
pression, when reflected from a con- 
crete-air boundary, are reflected in 
tension. Should these waves come to 
a focus at any point, the tension will 
build up sufficiently to cause failure. 
The concrete blocks therefore must 
be given a special shape so as to cause 
the stress waves inside them to dis- 
perse rather than come to a focus. 


High-Strength Concrete Needed 


It is known that concrete can fail 
in fatigue just as does steel, especially 
when the water-cement ratio is high 
and the concrete new. After a few 
hundred thousand reversals of stress, 
the strength of concrete is reduced to 
perhaps half its original value, partic- 
ularly when the stress is oscillated 
from tension to compression and back 
again. The disrupting effect of 
strongly oscillating forces is very con- 
siderable ; even in the fully controlled 
setting here described the live load 
from the anvil is about five times its 
dead load. 

For these reasons it was decided to 
use very-high-strength concrete 
with a low water-cement ratio and to 
prestress it in all three directions 
simultaneously, although this had not 
been previously done anywhere. 

In order not to disturb the produc- 
tion lined in the plant, an existing con- 
crete-lined pit was selected as the site 
for the new foundation. The pit was 


Sequence of construction of 


McCall holding-bolt tubes, and Prepakt 
intrusion tubes also in position, aggregate is 
placed to depth of 30 in. 

3. Remaining cables and reinforcing steel 
are installed and aggregate is placed to 
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deepened and a new bottom placed 
on top of existing foundation piles. 
At the floor level of the old pit a heavy 
reinforced concrete frame was formed 
and placed to take both the inward 


thrust of the earth and the outward ' 


thrust to be imposed by the side 
springs from the lower block. The 
walls of the pit were left in place. 

The pit was so narrow it was im- 
possible to obtain both the width re- 
quired for the lower inertia block and 
the 3-ft working space around it re- 
quired for the stressing jacks. Be- 
cause of limited room for jacking, a 
method of arranging the stressing 
cables was developed whereby the 
whole of the three-dimensional stress- 
ing could be arranged by jacking from 
the two ends of the lower block only. 
This was done by making the cables 
start at one end of the block, pass di- 
agonally through to the other end, 
turn there through fairly large radii, 
and then return to the same end at 
which they started. The diagrams of 
the “A’’ and “B”’ cables in Fig. 4 (a) 
and (6) show how this was done and 
also how the block was compressed 
vertically at the same time by making 
these cables slope up from opposite 
sides. In addition, the cables shown 
in Fig. 4 (c) were included to compress 
the whole center of the block verti- 
cally. The considerable amount of 
friction between the prestressing ca- 
bles “‘A’’ and “B"’ and the sheaths in 
which they slide was overcome by in- 
serting two flat Freyssinet jacks at 
the points marked “X”’ in Fig. 4 (a) 
and (6). The jacks were inserted with 
a saddle on top of them so that, when 
they were inflated, the cables would 
be drawn out and pulled slightly 
around the difficult corners. 


100-cu yd_ lower inertia block: 


within 12 in. of top of form. 

4. Top formwork and base plates are posi- 
tioned and remaining aggregate placed. 
Pressure form is installed over top, except 
over base plates. 


Although Freyssinet cables were 
used to take up all calculated bending 
moments, mild steel bars were placed 
just under the entire surface of both 
blocks to prevent the formation of 
hair cracks. In dynamic structures 
the stress concentrations around 
cracks lead to fatigue failures which 
spread throughout the whole member. 

To prevent possible slippage of the 
Freyssinet cables through the Freys- 
sinet anchor cones under the extremely 
high dynamic stresses, repeated mil- 
lions of times in a year, the cable 
strands were threaded through holes 
drilled in a */s-in.-thick mild steel 
plate placed outside the cone after the 
stressing operation was completed. 
The plate, along with the cable 
strands themselves, were later 
grouted in solid, as shown in Fig. 5. 


Cable 
Strands 


FIG. 5. In Freyssinet anchorage for ends 
of prestressing cables, cone is wedged 
securely in center of spread strands, indi- 
vidual strands fitting into grooves around 
cone. Strands then are threaded through 
holes in */;-in. plate, bent over, and grouted 
into solid block of concrete. 


5. High-strength grout is pumped into 
aggregate through intrusion pipes extending 
to bottom of forms. 

6. After pressure top and rest of forms have 
been removed, steel bearing plate for anvil 


Upper Block Also Mounted on Springs 


The upper block weighs almost the 
same as the lower block—160 tons. 
It is mounted on four massive precast 
legs, so as to provide access space to 
side-controlling springs and dampers, 
and to the sides of the anvil and its 
springs. The very topmost part of 
an anvil can become red hot after pro- 
longed hot forging. Since the rubber 
springs under the anvil must on no 
account be allowed to rise very much 
in temperature, provision was made 
for cooling them by water spray 
whenever the bottom of the anvil 
reached a temperature of 120 deg F. 

All the rubber springs which act 
sideways are mounted on welded steel 
brackets and these brackets are held 
down tightly to the lower block by 
high-tensile-steel bolts using the Lee- 
McCall system of stressing bars de- 
veloped recently for prestressed con- 
crete. These bolts were jacked at 
their lower ends to a stress of 30 tons 
per sq in., while the brackets were suit- 
ably shimmed, so that the springs 
have a pre-compression such that 
under no conditions of oscillatory 
movement will they ever become loose 
or chatter, even though there may be 
a very large eccentric blow causing 
considerable sideways and rotational 
movement of all masses. The largest 
eccentric blow occurs when a 2-ton 
weight, lifted by the overhead travel- 
ing crane, is swinging 40 ft onto the 
top side of the anvil for driving in the 
keys, or fixing wedges, used for hold- 
ing the anvil pallet tightly in place. 

It is to be noted that the hammer 
superstructure and the anvil are pre- 
cisely placed in relation to each other 
and that there is no risk of their get- 


can be clearly seen in middle of block, and 
in corners, bearing plates for four legs to 
support upper block. At age of six months, 
6 X 12-in. test cylinders showed strength of 
10,800 psi. 
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ting out of position once they have 
been properly adjusted and the rub- 
ber springs have taken up their initial 


and working creep. 


The hammer was next mounted on- 
to the upper block, with a 1-in.-thick 
high-quality timber pad 
this pad being grouted with cement 
and sand to make it fit the top surface 

” of the block and the under side of the 
hammer base plate perfectly. 
stead of the old 3'/,-in.-dia steel hold- 
ing bolts, high tensile steel bolts of 

|'/s-in.-dia were used to hold the 
hammer in place, but were not 
stressed, to avoid risk of cracking the 


base plate. 


Complicated Construction 
Problems Solved 


Although this foundation is of con- 
crete, a common building material, its 
construction is not in the same class as 
an ordinary foundation. 
struction of the pit bottom was not 
unusual except for the large amount 
and close spacing of the reinforcing 
steel, shown in a photograph. 
building of the two inertia blocks, 
each having a mass of approximately 
100 cu yd, was however extremely 


complicated. 
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The main factors contributing to 
the difficulty of the operations were: 
(1) the requirement that the concrete 
have the highest possible degree of 
homogeneity, (2) the complexity of 
the stressing cables and reinforcing 
steel, (3) the very restricted working 
space available for almost every oper- 
ation; and (4) the necessity for ex- 
treme accuracy in every operation, 
almost approaching that prevailing 
in a machine shop. Actually the two 
inertia blocks should be thought of as 


Upper block contains 100 cu yd of heavily 
reinforced, prestressed concrete placed by 
Intrusion Prepakt methods identical with 
those used for lower block. Center form, 
left, provides recess for anvil. Above, one 
Freyssinet cone and one jack are in place 
ready to stress 12-strand cable to 140,000 psi. 


machine parts, although they are part 
of the hammer substructure, or 
foundation. 

The 135 cu yd of concrete for the 
replacement of the pit bottom were 
required to have a strength of 4,200 
psi as measured in 6 X 12-in. cylin- 
ders. The concrete used in the pit 
bottom consisted of Type 2 portland 
cement, 7.5 sacks per cu yd, crushed 
limestone sand with a _ fineness 
modulus of 2.79, and No. 4 to */4-in. 
crushed limestone with a fineness 
modulus of 6.70. The mix used was 
1:2.01:2.35 by weight, with a slump of 
from 3 to4in. The average strength 
of 6 X 12-in. cylinders made from this 
mixture was 4,837 psi at 28 days. 

Concrete for the upper and lower 
inertia blocks, because these blocks 
are parts of a dynamic foundation, 
was required to be far better than 
that used for ordinary high-quality 
construction. The prime requisite 
was that this concrete be absolutely 
homogeneous, in so far as this term 
can be applied to concrete, in order 
not to disintegrate during the pas- 
sage of stress waves. Secondly, it 
was stipulated that the ultimate 
strength be in order of 8,500 psi on 
the basis of 6 X 12-in. cylinders. 
Third, because this concrete was to be 
prestressed by post-tensioning, a 
strength of approximately 4,000 psi 
was required at 7 days. In addition 
to these rigid requirements, the com- 
plexity and close spacing of the re- 
inforcing steel and stressing cables 
necessitated extraordinary place- 
ability. A high cement content 
could not be used because of the 
danger of excessive drying shrinkage. 

It developed further that the five 
steel base plates on the lower block 


Freyssinet flat jacks, above, placed in pairs at 
middle of prestressing cables, when inflated, 
helped to tension long cables as they passed 
around bends in both upper and lower 
blocks. This procedure in lower block is 
illustrated in Fig. 4, where X's indicate loca- 
tion of flat jacks. 


would have to be set and aligned be- 
fore any concreting was started. 
These base plates consist of a large 
one in the center for the anvil and a 
smaller one at each corner to carry 
the four legs of the upper block. 
These five base plates cover 25 per- 
cent of the area of the top of the 
lower block and are so located as to 
prevent workmen from having access 
to the lower part of the block. 

The presence of these base plates 
made it practically impossible to ob- 
tain a homogeneous mass of high- 
strength concrete if conventional 
methods of placement were followed. 
Study determined that placement by 
the Intrusion-Prepakt method offered 
the greatest promise of a homoge- 
neous mass provided that the required 
strength could be obtained. 

The Prepakt method consists of 
first packing the form with dry or 
damp coarse aggregate and then fil- 
ling the voids through intrusion tubes, 
*/, in. in diameter, with a grout mix- 
ture. The grout is a mixture of 
portland cement, finely divided poz- 
zolanic material designated by the 
trade-name Alfesil, sand, an intrusion 
aid, and water. Several functions are 
claimed for the intrusion aid, namely, 
that as a protective colloid it inhibits 
early stiffening of the grout and there- 
fore acts as a fluidifier, that it tends 
to hold the solid constituents in sus- 
pension, and that it neutralizes the 
effects of drying shrinkage. 


Mix Developed by Research 


As Prepakt concrete with the high 
strength desired for this installation 
had not been previously made, a con- 
siderable amount of research work 
was necessary to develop the mixture 
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A series of preliminary 
tests were made using Type 2 port- 
land cement, crushed limestone sand, 
Alfesil and intrusion aid in the grout, 


to be used. 


with crushed limestone as coarse 
aggregate. 

After extensive tests it was decided 
to use grout made up of a 9: 1:6 mix- 
ture of cement, Alfesil and sand. 
Tests of Prepakt concrete made with 
this grout resulted in a compressive 
strength of 4,070 psi at 7 days, 5,850 
psi at 28 days, and 7,250 psi at 90 
days. The cement content was 7.75 
sacks per cu yd of concrete. 

Compression tests of 6 X 12-in. 
cylinders of Prepakt concrete with 
the 9:1:6 mixture used in the blocks, 
gave strengths of 4,010 psi at 6 days, 
5,705 psi at 27 days, 7,020 psi at 60 
days, 8,990 psi at 90 days, and 10,600 
psi at ISO days. Further tests will 
be conducted after one year. The 
increases in strengths from 2S days 
to later periods are somewhat higher 
than would normally be expected. 

This high-strength grout also was 
used to grout the stressing wires in 
their sheaths. Here it was neces- 
sary to inject a slow-setting pumpable 
grout through an orifice approximately 
1’, in. in diameter and then through 
the stressing cable sheaths for dis- 
tances of as much as 65 ft. In addi- 
tion to the other characteristics given, 
the 9:1 :6 grout has a final setting time 
of 38 hours, and an expansion after 3 
hours of 11.6 percent by volume. 

The replacement of the pit bottom, 
consisting of approximately 135 cu yd 
of concrete, was carried out as a nor- 
mal construction job. No particular 
difficulties were encountered in this 
work other than those of placing the 
concrete around the very closely 
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spaced reinforcement steel and finding 
room for the workmen to vibrate it 
properly. 

Before work was started on the 
lower inertia block a scale model was 
built. The cost of building it was 
quite high but the model gave those 
concerned with the installation a 
much clearer picture of the finished 
work than was possible from a study 
of the drawings. It gave the steel 
workers an opportunity to plan the 
sequence of operations, thus saving a 
considerable amount of time in the 
actual installation, and it made it 
possibie to foresee any mistakes that 
might occur, again saving time in the 
actual installation. 

The pressure top on the lower 
block forms was stipulated by In- 
trusion-Prepakt Co. It consists of 
a layer of muslin which is set against 
the concrete, backed up by a layer of 
fine wire mesh and a layer of ex- 
panded metal lath, the whole backed 
up by and attached to wooden batten 
strips, fabricated with spaces approx- 
imately '/, in. wide between the 
boards. The purpose of this top is to 
allow air and any surplus water to es- 
cape as the grout rises in the form, 
and to provide a smooth surface 
strong enough to stand the pressure 
needed for filling all corners and voids 
with grout. 

The Freyssinet stressing cables are 


Left: Lower block rests on series of helical springs 
around its perimeter. 
extreme right in photo.) 


(Those on one side appear at 
Spring adjustable friction 


dampers, one under each corner of block, are seen at 
center and left. All are accessible for adjustment or 
replacement. 


Above: Access space between up- 
per and lower blocks allows full 
inspection, adjustment or replace- 
ment of springs supporting upper 
block and anvil. Welded steel 
brackets seen at each side of this 
photo mount rubber springs to pre- 
vent side motion. Brackets are held 
down by prestressed Lee-McCall 
stressing bars and nuts. 


Steel anvil is seen seated in 
Anvil rests 


Below: 
recess in upper block. 


on rubber springs on lower block. 
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made up of twelve wires 0.20 in. in 
diameter, evenly spaced around a 
central wire spring and encased in a 
thin metal sheath. The wires used 
have a carbon content of 0.70 percent, 
a yield stress of approximately 
150,000 psi, and a tensile strength of 
approximately 210,000 psi. 

The thin metal sheathing for the 
prestressing cables furnished by the 
Freyssinet Co. was so brittle that 
-eracks developed where the cables 
were bent sharply. In view of this, 
standard steel pipe of l-in. dia was 
used for sheathing the sharply curved 
cables in the upper block. Although 
the actual installation of the cables 
with the pipe sheathing was somewhat 
more difficult than with the thin 
metal sheath, the extra work was off- 
set by the smaller amount of inspec- 
tion required to prevent grout leakage. 

On the afternoon before grouting 
the lower block, approximately 5'/, 
tons of ice were spread over the top 
surface and sprinkled with water. 
The chilled water seeped down 
through the aggregate and reduced its 
temperature to approximately 50 deg 
F by the next morning. 

Grouting was started at about 8:00 
a.m. but, because of some mechanical 
trouble with the pumping equipment, 
was not completed until about 1:00 
a.m. the next morning. Under nor- 
mal conditions the grouting could 
have been completed in about ten 
hours. 

To minimize further the tempera- 
ture rise of the concrete, cooling water 
was pumped through the drain pipes, 
located in the central part of the 
block, throughout the entire grouting 
operation and for some time there- 
after. Within three hours after 
grouting was completed, water sprays 
were directed at the outer surfaces of 
the block, and these surfaces were 
kept in a saturated condition for 
several days. 

The pressure top bracing was re- 
moved the second day after grouting 
was completed, and all forms were 
removed the fourth day. Removing 
the forms was somewhat more diffi- 


cult than in conventional concrete 
work because of the penetrating 
nature of the grout, which seizes at 
every hole or crevice. 

Building and grouting the precast 
legs for the upper block and the up- 
per block itself followed the same gen- 
eral procedures that have been de- 
scribed for the lower block. 

Tensioning the cables was started 
nine days after grouting was com- 
pleted, at which time the concrete had 
attained a compressive strength in ex- 
cess of 4,000 psi. 

The specifications for prestressing 
stipulated a stressing load of 140,000 
psi, and in so far as we have been able 
to determine, this stress has been put 
into all the cables, although actual 
stress measurements could not be 
made on some because of the curva- 
ture to which they are bent. 

After stressing, the cables were 
grouted with a Prepakt grout similar 
to that used in the blocks. Metal 
plates were then placed over the wires 
and the wires bent preparatory for 
secondary concreting, as shown in 
Fig. 5. 


Good Installation Behavior 


Before the hammer was placed in 
operation, vibrograph readings were 
taken of all main movements of anvil 
and upper and lower blocks, to check 
frequencies and amplitudes under dif- 
ferent working conditions. The var- 
ious frequencies of all masses have 
properly missed the natural frequency 
of the ground, previously measured 
at 8.5 cycles per second. 

This installation was completed in 
October 1951, and the hammer placed 
in operation on the 29th of that 
month. Numerous inspections of the 
concrete have been made since that 
time and with one exception the only 
defects observed have been cracks in 
the secondary concrete. This crack- 
ing, which is important only as regards 
appearance, is undoubtedly due to 
lack of sufficient bond between the 
secondary and primary concrete. 

The only unsatisfactory Prepakt 
concrete found in the installation is 


Completed 8-ton steam-driven 
forging hammer seen in proc- 
ess of finishing 4 x 11-in. 
blooms from ingots. Blooms 
are used for rolling sheet bar 
on 24-in. mill. 
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directly under the anvil base plate. 
In January 1952, a little more than 
two months after the hammer began 
work, the rubber springs under the 
anvil appeared to have shifted. In- 
spection early in February indicated 
that the steel base plate under the 
anvil was sinking slightly into the 
concrete. When the anvil had been 
lifted and the rubber springs and base 
plate removed to permit an examina- 
tion of the concrete itself, it was found 
that the depression in the concrete 
varied from nothing to slightly over 
'/, in. The surface of the concrete 
otherwise was found to be firm, hard 
and satisfactory. 

Apparently, during the grouting 
operation the froth that seems to be 
inherent in Prepakt concrete was not 
completely forced out from under the 
base plate. It appears that this 
froth was not of uniform thickness 
and under the impact loads imposed 
during hammer operation quickly 
broke down and was then washed 
away by the very rapid movement of 
the cooling water every time a blow 
was struck. 

To correct this condition the anvil 
was jacked up, without dismantling 
the hammer, and the existing concrete 
chipped out to a depth of approxi- 
mately 6 in., without disturbing the 
reinforcing steel, after which the 
chipped surface was sand blasted. 
Using additional reinforcing steel, a 
low platform 5'/, in. high of 6,400-psi 
concrete was placed to support the 
base plate. Since August 1952, when 
the hammer was put back in opera- 
tion, there has been no indication of 
failure of this repair work. 

The authors wish to acknowledge 
the assistance of D. B. O'Neill, 
London, in connection with general 
design problems; L. P. Price, Paris 
and London, in connection with 
stressed concrete; A. Talbot, London, 
advanced vibration mathematics; 
Raymond E. Davis, M. ASCE, and 
assistants, grouted concrete research; 
L. O. Walcutt, International Nickel 
Co., general supervision; and Niels 
Thorsen, Freyssinet Co., supervision 
of stressing operations. General con- 
struction of the installation was by the 
International Nickel Co.; and grout- 
ing was done by the Prepakt Concrete 
Co., Cleveland, Ohio. The rubber 
springs were supplied by the Andre 
Rubber Co., Ltd., London, and the 
helical springs and friction dampers 
by the Korfund Co., New York. The 
installation was designed by J. H. A. 
Crockett, London, A. M., Institute of 
Civil Engineers; and technical super- 
vision of construction was by A. M. 
Klein of the Robert W. Hunt Co., New 
York, N.Y. 
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Endicott Avenue Bridge over Boston & Maine 
Railroad crosses at an angle of 68°40’. 
Bridge consists of precast, prestressed con- 
crete beams of T-section placed so that in- 
verted T’s touch at bottom. In this view all 
beams are in position ready for transverse 
prestressing. 


J. C. RUNDLETT 
Bridge Engineer 
Massachusetts Department 
of Public Works 

Boston, Mass. 


Short-span prestressed beams carry 
highway bridge in Danvers, Mass. 


Our introduction to prestressed 
concrete in the Massachusetts De- 
partment of Public Works will seem 
elementary and a very timid ap- 
proach to a means of construction 
that has been proved by others for a 
period of years. Since we in Massa- 
chusetts are conservative by nature 
and trusting only to a degree, our in- 
troduction to prestressing was akin to 
a visit to the dentist. We knew that 
we should make this visit, but 
whether it would be painless or not, 
we did not know. 

An opportunity to make the ac- 
quaintance of prestressing arose early 
in the summer of 1951, when we were 
considering the replacement of the 
old single-span wooden-stringer skew 
bridge carrying Endicott Street over 
the single track of the Boston & 
Maine Railroad in Danvers, Mass. 
At the time there was a great deal of 
uncertainty about the availability 
of steel for bridge construction be- 
cause of the critical situation in 
Korea. With this rather dismal out- 
look for the future, it seemed that we 
should look into prestressing not only 
to realize an immediate saving of 
steel but also to make ourselves 
thoroughly familiar with this type 
of design and construction. 
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When the under-clearance require- 
ment for the proposed bridge was 
raised by over 2 ft, it seemed impera- 
tive to keep the superstructure depth 
to a minimum. Studies for depth 
indicated that a concrete beam-and- 
slab superstructure would be about 
2 ft 8 in. deep, a steel stringer with 
spiral reinforcement about 22 in. 
deep, and a concrete slab about 18 in. 
deep. As the bridge was over a rail- 
road, the desirability of a structure re- 
quiring no falsework and a minimum 
amount of forms, pointed to a pre- 
cast, prestressed inverted T-section 
with the bottom flanges butted, and 
with a total depth of 17 in. (Fig. 1). 


Cost Estimates 


The cost of either a steel-stringer or 
a concrete beam-and-slab bridge was 
estimated to be about $58,000. To 
keep the cost of the prestressed bridge 
from exceeding that amount, we felt 
it necessary to get a bid of about $150 
each for the beams complete in place. 
This seemed at the time a reasonable 
price for a beam containing only */, 
cu yd of concrete. Knowing that 
unfamiliarity with the subject on the 
part of the contractors would tend to 
increase the cost, we decided to go 
ahead with this design and pay the 


additional cost if it did not prove to 
be exorbitant. 

The induction of prestressing forces 
is made, in the case of a post-ten- 
sioned beam, by applying a perma- 
nent load at the ends of the beam 
at such points and in such a manner 
as will give initial compressive stresses 
in the concrete in the bottom of the 
beam. In this case it was felt that 
the simplest system for applying these 
forces would be through wire strands 
and end fittings of the Roebling type, 
cast in the beam but not bonded to it. 
These strands are simple to install 
and can easily be stressed or re- 
stressed. 

Ordinarily, on a short span such as 
this, pre-tensioning would be used, 
but local firms had no casting beds 
suitable for pre-tensioning. Then, 
too, we were looking ahead to the 
building of longer-span’ girders, for 
which post-tensioning is superior, 
and felt that the Danvers job would 
give us invaluable experience in prep- 
aration for the building of such 
larger structures. 

Provision is made on the deck of 
the bridge for a 40-ft roadway and 
two 6-ft sidewalks. The final span 
is 27 ft 4'/. in. center to center of 
bearings, with an overall length of 29 
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ft. The angle of skew is 68 deg 40 
min. The 47 beams are dimensioned 
as shown in Figs. 1,2 and 3. 

The structure was designed for an 
H-20 loading, in accordance with the 
specifications of the American As 
sociation of State Highway Offic’ «, 
so that the beams and the cast + 
place slab would be composite under 
live load. 


Prestressing Specifications 
The design specifications stipulated 


that the strands used were to be gal- 
vanized and unbonded; that the ini- 


tial stress in these strands would be 
120,000 Ib; and that the residual 
stress, assuming a 15 percent loss, 
would be 102,000 Ib. To gain this 
stress, the initial tensioning of the 
strands would be 13 tons. The ini- 
tial allowable compressive stress in 
the bottom of the concrete was to be 
2,000 psi. The cracking load of the 
beam was to be the dead load plus 
twice the live load, including impact, 
and the ultimate load was to be not 
less than the dead load plus 3'/, 
times the live load. Concrete with a 
strength of 3,750 psi was to be used 
in the cast-in-place portion. 


| 21" bituminous concrete pavement 
_ Membrane waterproofing > 
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FIG. 1. Floor system for Endicott Street Bridge in Danvers, Mass., over Boston & 


Meine Railroad, consists of 47 precast beams, post-tensioned with Roebling wire cables. 


Plan 


FIG. 2. 


/No. 3 bar 6" on centers both ways _ 


Slope per ft Profile grade 


¥ 
Precast 14" that transite blast plate 
ty 


Detar! beams oF equa! over track on 


Skew crossing and limited clearance indicated use of precast beams in 


combination with cast-in-place concrete floor slab. 


Section of beam 


FIG. 3. Beam forms provided for casting of two beams at one time. Unbonded cables 
were tensioned after two days at 13 tons each. 
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The specifications called for 5,000- 
psi concrete with a minimum cement 
content, per cubic yard of concrete, 
of 860 Ib. The average weight of the 
fine aggregate was to be 1,220 Ib, and 
that of the coarse aggregate, 1,670 
Ib. All concrete was to be air- 
entrained, and the maximum slump 
allowed was 3 in. 

The wire for the strands was to 
have the following properties: an 
ultimate strength of 220,000 psi mini- 
mum; a 0.7 percent elongation at 
175,000 psi; a minimum ultimate 
elongation in a 10-in. gage length of 4 
percent; and a wire diameter of 0.196 
in. 

Prestressing units were to be fur- 
nished complete with factory-at- 
tached terminals, and the strands 
were to be prestretched. Before be- 
ing placed, the prestressing elements 
were to be given a light coating of 


Sequence of operations may be summarized 
as follows: Beams were cast, two at a time, 
in forms shown above, where wrapped 
strands and reinforcement are seen in 
place. After casting, beams were pre- 
stressed by jacks attached to ends of rods, 
as seen below. Minimum interval between 
pouring and stressing was about 2 days. 
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grease and wrapped with two layers 
of sisal-kraft paper to prevent any 
bond between the concrete and the 
strands. Before stressing, the con- 
crete was to attain a strength of at 
least 3,300 psi. 

On August 14, 1951, bids were 
opened for the furnishing and delivery 
to the site of the 47 beams in the 
bridge and for 3 test beams, to be con- 
structed and stressed either in the 
shop or at the site. The New Eng- 
land Concrete Pipe Co. was the low 
bidder at a price of $164 per beam, 
or a total of $7,708 for the 47 beams; 
the Nelson Cement Stone Co. was 
second with a bid of $176 per beam; 
and the Berke-Moore Co. third, with 
a bid of $276.40 per beam. 

The contract for constructing the 
bridge, which included placing the 
beams, was awarded on October 30, 
1951 to the low bidder, the Coleman 
Brothers Corp. Their price for the 
placing of the beams was $2,000. 
The price of the second bidder for 
placing the beams was $750, that of 
the third, $2,000, and that of the 
fourth, $2,380.60. Thus, the total 
low bid for the fabrication and de- 
livery of the 47 beams amounted to 
$7,708, plus the $2,000 for placing 
the beams. A comparison of the 
cost of furnishing with the cost of 
placing the beams indicated that the 
bid of $2,000 for the latter was exor- 
bitant. This observation was veri- 
fied when all the beams were placed 
in a little over 8 hours at a cost to the 
contractor of about $350. The re- 
mainder of the general contract 
prices were considered satisfactory, so 
both contracts were awarded to the 
low bidders. 

The New England Concrete Pipe 
Co. chose to fabricate the beams at 
its Providence. R.I., plant, which is 


Prestressed beams were transported by truck 
to site, where they were unloaded by crane 
(below), and placed in bridge (lower right), 
Concrete beam was suspended from steel 
I-beam at third points by means of handling 
stirrups cast into concrete beam. Top view 
of deck, with reinforcement in place, is 
seen at right. 
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about 65 miles from the bridge site. 
This contractor developed a form 
that would permit the casting of two 
beams at one time (Fig. 3). It 
stood up well for the entire pouring 
period. The base for the forms was 
made up of 4 X 3'/2-in. angles, 18 in. 
on centers, with a common center 
form made up of channels and milled 
lumber attached to these angles. The 
outside forms were held at the re- 
quired location by wedging against 
angles welded to the bottom support- 
ing angles, and the top of the outside 
form was held by metal straps. The 
end form was a metal plate punched 
so that the three stressing studs and 
the four longitudinal bars could be 
threaded through the plate and pulled 
up tight with a nut to prevent dis- 
placement during pouring. The base 
of the forms was carefully lined up 
and bolted to the floor. 

Electing to use high-early-strength, 
air-entrained concrete, and to steam 
cure his beams, the contractor set up 
a schedule of casting two beams every 
Monday, Wednesday and Friday. 
This schedule was interrupted many 
times, but in the end proved entirely 
satisfactory. Early in the morning 
of the scheduled days a crew of about 
five men removed the side forms and 
jacked the beam about 3 in. sideways 
so that when stressed it would not 
bind in the forms. This operation 
took about a half hour. The stress- 
ing consumed another 30 minutes. 


With the help of an overhead crane it 
took about 10 min to remove and 
stack the beam. Resetting of the 
forms and installation of reinforce- 
ment and strands took about two 
hours, and the uring and vibrating 
another hour and a half, so that after 
the work was well organized, and 
barring delays, the entire operation, 
which started at 7:30 in the morning, 
could be completed about noon. The 
crew then went back to its regular 
work of making pipe for the next day 
and a half. 

The minimum interval between 
pouring and stressing was about three 
hours short of two days, and the cyl- 
inder tests indicated a strength well 
above the 3,300 psi required by the 
specifications. Seven-day cylinder 
tests on the beam concrete gave an 
average of 5,710 psi for 53 tests after 
normal curing, and an average of 
6,330 psi for 31 tests after steam cur- 
ing. 

From a one-bag mixer set up be- 
side the beam, the concrete was 
chuted into a buggy and then shov- 
eled into the forms. There was only 
*/, cu yd of concrete in a beam and 
the dimensions were so small that it 
literally had to be placed with a tea- 
spoon. By using an internal vibra- 
tor and tapping the form, 50 well- 
formed beams without rat holes were 
obtained, with only the normal a- 
mount of air holes on top of the tee. 
The first beam was poured on Jan- 
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uary 30, and the last on April 11, 
1952. 

The stressing was a novel experi- 
ence for the uninitiated. Two 30- 
ton brand new Simplex jacks were set 
in accordance with instructions. 
There were unexpected difficulties, 
however, when the two bottom 
strands were to be stressed together 
with a load of 13 tons each. One of 
the strands at the 13-ton load did not 
elongate the required | ''/jgin. Jack- 
ing at both ends of the beam soon 
remedied that. The paper had been 
wrapped a little too tight on the 
strand and had caused bonding. It 
was tight only at one point because 
the sum of the measurements at both 
ends gave the required elongation. 
Next, when a strand was extended, 
the stud came out encased in con- 
crete, and an hour was spent remov- 
ing this so that the nut could be 
screwed up. The contractor's card- 
board sleeve, covering the fitting, had 
moved during the vibrating and had 
become filled with concrete. After 
this experience, the sleeves were 
wired to the rods and the ends were 
calked with tissue paper. 

The next difficulty was an ex- 
cessive elongation—unexplained until 
someone noticed that the 7-wire 
strand was unwinding. This trouble 
was overcome by holding a homemade 
wrench on the end nut of the ram to 
prevent rotation. 


Beoms Restressed after Setting 

Being inquisitive, we decided after 
we had stressed the beam that we 
would release the loads. To our 
amazement the nuts did not set by 
about one-eighth of an inch. The 
nuts were again set against the plates, 
the strands restressed to 13 tons, and 
the elongations were again about 


1''/in. From then on, each strand 
TABLE I. 
Beam Lerr Caste Ricar 
No 

Exist Elong Exist Elong 

Tension at Tension at 

Tons 13 Tons Tons 13 Tons 

1 13 0 
4 10 10 
5 10 4 10's 
“ il ‘ 10! 
7 12 10 
10 10! ‘ 
12 10 ‘ 10 Jat 
13 10 10 
16 10 10 
17 10! il ue 
18 */is 10 
20 10 10'/5 
21 10 10 
22 10 10° 
23 10 Vee 10'/s 
a4 10 10'/s 
25 ll 10 
26 11'/s Svs 10 


was stressed, released, and then re- 
stressed. Before each stressing the 
nut was set against the plate and the 
loss and extension measured. 

The record kept on 150 strands in- 


dicates that some variation in in- 
dividual strands is to be expected, 
but the averages show uniformity of 
wire and accuracy in the gage read- 
ings on the jacks. The average cam- 
ber induced in the beams by the stress- 
ing was '/, in. 

As we were not satisfied with stress- 
ing twice initially, jacks were at- 
tached to the strands of beams Nos. 5, 
6, 10, 25, 27, and 31 and it was found 
that the nuts had to be pulled out 
from '/s to '/, in. from the bearing 
plates to put 13 tons into the strands. 
As a result, after all the beams had 
been stressed and had had time to set, 
each one was restressed in the shop to 
13 tons. The measurements are 
tabulated in Table I. On the re- 
stressing, the gage was read when the 
nut left the plate, and when the load 
had reached 13 tons the distance of 
the nut from the plate was read. 

The elongation measurements, 
judged to be more reliable, show that 
there was an average loss in stress of 
about 17 percent in these beams, 
whose ages varied from 24 days toa 
little over 3 months. The losses did 
not seem to increase over the three- 
month period, indicating that they 
took place soon after the beams were 
stressed. While the measured changes 
in the length of the beams were 
erratic, it would seem that the aver- 
age shortening of the beams over this 
period was about ',in. If this is so, 
there was a loss of 7.5 percent due to 
shortening of the beam and a loss of 
9.5 percent due to creep in the strands 
or to other causes at present unknown 
tous. As a final seal of approval on 
the beams and to discourage further 


testing, the nuts were spot welded to 
the end plate and the beams accepted 
for installation. 

On June 12, 1952, the beams were 
loaded on four trucks and delivered 
to the site, there to be unloaded by a 
crane directly from the trucks to the 
bridge seat. 

‘The center beam was placed first. 
Because of minor irregularities, the 
subsequent beams laid up about 4 in. 
greater in width on each side of the 
center line than had been planned. 
The only problem in erection was in 
lining up the beams so that the trans- 
verse rods could be placed, but this was 
accomplished by threading one pilot 
rod through as the beams were set. 

After the beams were placed, the 
remainder of the construction was 
routine. Side forms were erected for 
the roadway slab; the joints between 
the flanges of adjacent beams were 
plastered to insure tightness; and 
the cast-in-place concrete was poured 
in one day. The encasement of the 
sidewalk beams and the sidewalk slab 
were then poured; the deck slab was 
protected with 5-ply membrane 
waterproofing; 2' , in. of bituminous 
concrete surfacing was applied; and 
the bridge was ready for travel. 


Three Test Beams Broken 


As a part of a broad research pro- 
gram with the Massachusetts In- 
stitute of Technology, three extra 
beams were cast for testing to de- 
struction in M.I.T.’s laboratory. To 
simulate the actual field conditions 
for these tests, a cap of 3,750-psi con- 
crete was poured around the stem of 
the beams, making in effect a rec- 
tangular composite beam 17 in. deep 
and 12 in. wide. Also, to simulate 
the design load, a single 6,800-Ib load 
was applied by the testing machine 
to the third points of the beam, this 


Cables Restressed to Restore 13-Ton Tension (Elongation in Inches) 


Tor Casre Beam Lert Caste Rient Tor Casre 
No . 
Exist Elong Exist Elong Exist Elong Exist Elong 
Tension at Tension at Tension at Tension at 
Tons 13 Tons Tons 13 Tons Tons 13 Tons Tons 13 Tons 
29 10 ‘/ie 10 5/0 11 
32 10 10'/s 10' ‘/u 
10 33 10's 10 11 
10 a4 10 10 ue 
” 35 10 ue 11 
10 39 10 10 10 
10) ‘ 40 10 10 10 
10 42 10 10'/s Vue 11 
11 ue 43 10 10'/; 11 Vie 
10 44 10 10 10'/s 
il 46 Vee 10'/s 1l'/s 
10 47 10'/s 10 */is 
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being the equivalent of the live load 
plus impact, plus the weight of the 
wearing surface. The concentrated 
load equivalent of the live load plus 
impact was 6,110 lb. The program 
called for the prestressing cables in 
two of the beams to be unbonded and 
for those in the third beam to be 
grouted. 

The test beam No. 1 was the second 
beam cast, test beam No. 2 the thirty- 
eighth, and test beam No. 3 the fiftieth. 
The cables in the latter were grouted. 
Grouting was accomplished by en- 
casing the strands in a thin-gage 
1'/,-in. octagonal tube before placing, 
and by filling the area between the 
strand and the casing with cement 
fondu after the stressing had been 
applied. The grout was inserted by 
gravity. A sample cut from the 
broken beam proves the success of 
that operation. 

Beam No. | was tested on Febru- 
ary 23, 1952, when the concrete in 
the beam was 15 days old and that in 
the cap 9 days old. The first crack 
in the prestressed beam appeared 
near the diaphragm under a load of 
13,000 Ib. From then on, well dis- 
tributed vertical cracks appeared in 
the middle third of the beam. Fail- 
ure occurred at 26,300 Ib when the 
beam had deflected a total amount 
of about 7'/, in. 

Failure was iritiated by excessive 
tensile elongation. As the resulting 
large cracks progressed upward, the 
compression area was reduced until 
finally a compression failure occurred 
in the reduced compression zone. 
This took place at a point about 20 in. 
from midspan. The cracking load 
was equal to the dead load plus 2.15 
times the sum of live load and im- 
pact, and the ultimate load was equal 
to dead load plus 4.3 times the sum of 
live load and impact. 


FIG. 4. Internal stress gages (SR4, type A7) 
in test beam No. 3, used for first time on full- 
scale test, showed higher-than-calculated 
compressive stresses. 


Gage No. 


Average of 
Gages Nos. 344 


Beam No. 2 was tested on April 5, 
1952, when the concrete in the beam 
was 12 days old and that in the cap 9 
days old. The first crack appeared 
13 in. from the center diaphragm at 
12,500 Ib. The cracks from then on 
were vertical and distributed as in 


beam No. 1. Failure occurred at 
26,000 Ib, at which time the beam had 
deflected 6°/, in. 

The failure was similar to that of 
beam No. 1 and took place at the 
same point. The cracking load’ was 
equal to the dead load plus 2.04 
times the sum of live load and im- 
pact, and the ultimate load was equal 
to the dead load plus 4.25 times the 
sum of live load and impact. 

Beam No. 3 was tested on May 3, 
1952, when the concrete in the beam 
was 22 days old and that in the cap 19 
days old. The cap concrete on the 
day of the test had a strength of 5,600 
psi and the beam concrete a strength 
of 6,350 psi. The first crack ap- 
peared about 13 in. from the center 
of the beam under a load of 13,500 Ib. 
Subsequent cracks were vertical but 
were distributed beyond the third 
points; they were more numerous, 
but did not open as wide as those in 
beams Nos. | and 2. Failure oc- 
curred at 30,800 Ib, and at that time 
the beam had a deflection of 6.5 in. 

The failure was similar to that in 
the other two beams, but took place 
under one of the applied loads. The 
cracking load was equal to the dead 
load plus 2.2 times the sum of live 
load and impact, and the ultimate 
load was equal to the dead load plus 
5 times the sum of live load and im- 
pact. 

In addition to the usual SR4 strain 
gages installed on the outside of the 
beams, an internal cylindrical com- 
pression gage was used. It consists 
of two 1'/>-in.-dia end plates sepa- 


FIG. 5. Load-deflection curves for three 
test beams showed first cracks at approxi- 
mately twice live load. Grouting in of pre- 
stressing cables in beam No. 3 increased its 
stiffness and ultimate strength. 


First crack 


2 3 5 
Center deflection in inches 


rated by a ring on which four SR4- 
type A7 strain gages are attached. 
A thin metal band encased the ring, 
sealing the interior of the gage. 
While these gages had been carefully 
developed and calibrated they had 
never been used before on a full-scale 
test. Four gages were installed in 
beam No. 3, as shown in Fig. 4. 

If the gages are correct, there were 
compressive stresses in this beam in 
excess of those calculated. The cal- 
culated stress at gage No. 2 was 750 
psi, the gage stress 900 psi. The cal- 
culated stress at gages Nos. 3 and 4 
is 640 psi and the gage stress 1,150 
psi. Shrinkage of the cap concrete 
may have induced the additional 
stress in the top gage. 

Field tests were run on the com- 
pleted structure, which had a final 
depth of 18 in., on August 5, 1952. 
A single 20-ton truck was used having 
a wheel base of 13 ft 10 in.; a spacing 
of 7 ft 6 in. center to center of back 
dual wheels, and 6 ft 3 in. center to 
center of front wheels. The total 
load on the rear axle was 22,225 Ib 
and that on the front axle, 18,175 Ib. 

The structure was fully instru- 
mented with both SR4 strain gages 
and internal compression gages, and 
for deflection a measuring device com- 
posed of a plunger deflecting a small 
calibrated aluminum beam was used. 
The magnitude of maximum tensile 
and compressive stress changes due to 
the application of the live load, as ob- 
tained from gages at the extreme top 
and bottom fibers of the bridge, was 
about 100 psi. 


Prestressing Here to Stay 


My humble conclusion on pre- 
stressing, based on our experience on 
the Danvers bridge and on five other 
bridges which we have now under 

(Continued on page 108) 


Test beam No. 3 fails in Massachusetts In- 
stitute of Technology laboratory under ulti- 
mate load equal to dead load plus 5 times 
sum of live load and impact. In this beam 
prestressing rods were grouted in. For 
comparison between its behavior under test 
and that of two test beams with ungrouted 
rods, see Fig. 5. 
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Above 
Completed bridge has simple, clean lines. 
Total length is 748 ft and maximum apan is 
141 ft. 


left: 

Concentration of prestressing forces, ac- 
complished by placing large number of 
cables in metal sheath, minimizes anchorage 
problems. Entire structure can be stressed 
in one operation. 


Continuous bridge girder prestressed 


Although in the United States 
there is a certain reluctance to make 
beams continuous over a number of 
piers, in Europe experience has shown 
that bridges, particularly those with 
shallow beams, are not much influ- 
enced by even extremely irregular 
settlement of the piers. It is true, 
however, that in the case of pre- 
stressed concrete, slightly more care 
is necessary than with steel beams, 
but the possibility of elastic and 
plastic deformation is rather great. 
In case very irregular settlement of 
the piers is expected, the diaphragms 
above the piers may be constructed 
strong enough to allow equalization 
by hydraulic jacks besides the bear- 
ings. This method is less expensive 
than the installation of joints, which 
require continual maintenance. 
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One of the most striking examples 
of the principle of continuity in a 
prestressed bridge is the Neckar 
Bridge at Neckargartach, which has 
five spans, consecutively of 137 ft, 
141 ft, 141 ft, 141 ft, and 137 ft 
(Fig. 1). The overall length of the 
bridge, including abutments, is 748 
ft. The supporting girder, 5 ft 9 in. 
in height, consists of two hollow 
boxes (Fig. 2), which are joined by 
two deep, one-piece, transverse stiff- 
eners in each span, to give torsional 
stiffness to the whole cross section. 

On one of the center piers the 
girder is fixed; on all the other piers 
it can move longitudinally through 
pendulum joints 4 ft 3'/, in. deep 
(Fig. 1). Provision for ample move- 
ment in the longitudinal direction is 
particularly important with pre- 


stressed concrete bridges because of 
temperature changes, elastic com- 
pression, creep, and shrinkage. 


Prestressing Cables Placed 


The prestressing cables run through 
the 13'/,-in.-thick webs of the beams, 
and at the abutments are anchored in 
sling fashion around two movable 
stressing blocks. The entire pre- 
stressing force necessary has been 
established as 8,960 kips. Reduc- 
tion of the prestressing force by 
shrinkage and by creep of concrete 
and steel has been computed to be 
13 percent as a maximum. With this 
construction, the prestressing force 
specified is so ample that, even after 
losses by creep and shrinkage, there 
is a compressive stress of 140 psi in 
the concrete under full traffic load. 
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Prestressing cables 


7 Anchor blocks ~ 
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Center of bridge 


FIG. 1. Neckar Bridge, continuous 
over five spans, is prestressed 
by Leonhardt system of cables on 
curves shown. High points of cable 
curve have special self-lubricating 
device to reduce friction during 
stressing operation. Entire structure 
is fixed at one of center piers and is 
free to move longitudinally at all 
other piers. 


Waterproof seal 
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in a single operation 


In a vertical direction the position 
of the prestressing cables is deter- 
mined by the moments. In _ the 
center of the span the cables are at 
the bottom of the girder, and at the 
piers they are at the top. At the 
piers, a circular curvature on as short 
a radius as possible is used, so that 
the normal forces which act there due 
to the change of direction in a down- 
ward direction can flow directly to 
the bearings on the pier. In the 
spans, usually a parabolic but pologo- 
nal curvature is used so that there 
will be only a few locations where the 
normal forces of the cables will act in 
an upward direction. With the nor- 
mal forces the prestressing produces 
moments which counteract the dead 
weight of the bridge. The moments 


can be influenced to a great extent 
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by the correct choice of curvature 
for the stressing members. Also, the 
total moments are influenced by the 
vertical position of the stressing force 
at the abutments. 

To reduce friction in the cables at 
the curved points, cold-rolled hard 
sheet-metal strips with an interme- 
diate layer of paraffin are inserted 
between the cable and the cable cas- 
ing. In addition the sheet-metal 
casing is reinforced with a bent steel 
sheet, about */). in. thick, in order to 
transfer the normal pressure. By 
careful execution, friction coefficients 
can be held to 0.07 at best and 0.25 
at worst. The actual friction had 
been found by measuring the longi- 
tudinal displacement of the stressing 
cables at various intermediate points 
through small openings in the con- 


FIG. 2. Concrete box 
girders supporting bridge 
have prestressing cables 
concentrated in metal 
sheaths running through 
walls, as shown in photo 
on facing page. Interior 
of boxes provides space for 
carrying utilities. 


— Main 


cables 


FRITZ LEONHARDT, Dr. Ing. 


crete. The compression in the con- 
crete was also measured. 


Stressing Force Checked 


In order to provide the computed 
stressing force in the middle span 
without losses due to friction, the 
jacking force at the ends of the cable 
will temporarily exceed the specified 
force—the amount depending on the 
observed friction—until the desired 
stress is reached at the center. Then 
the stressing force at the ends is 
slacked off and the procedure re- 
peated for the next span. The stress- 
ing force in the jacks has to be 
checked continuously by manometers 
in order to avoid an excessive stress 
in the ends of the cables. With this 
procedure it can be safely assumed 
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Metal sheath which holds prestressing cables is supported in fi- 
nal position on blocks. Pipe in foreground is for grout intrusion. 


Curvature of metal sheath over piers is as short and circular 
as possible. Downward thrust of cables is taken by piers. 


Heavily reinforced anchor block is poured 
on abutment at each end of bridge. Pre- 
stressing cables passing around block are all 
stressed at once by hydraulic jacks between 
bridge slab and block. 


that the stressing force considered in 
the calculations will at least be ob- 
tained on the whole length. 

The blocks against which the jacks 
react are cast in simple wooden forms, 
with a comparatively small amount 
of reinforcing, on smooth-surfaced 
cantilevered concrete slabs at the 
abutments. The free ends of the 
stressing strands run through small 
metal tubes into a vertical opening 
in the anchor block, where they are 
embedded in concrete to hold them 
perfectly. When the cables are 
stressed, the entire anchor block is 
compressed heavily in two directions. 
However, the block is shaped in 
plan in such a way that the resultant 
force of the strands and jacks remains 
somewhere in the kern of the stress- 
ing block. 


Diesel Engine Lays Strands 


After the anchor blocks are cast, 
the cable casings are placed and sup- 
ported by concrete blocks or welded 
steel bars in the correct vertical posi- 
tion. Then the strands, with their 
spacers, can be laid. In this par- 
ticular case, the laying operation 
was performed by a diesel engine on 
raised tracks pushing a small carriage 
with two small horizontal reels over 
which the strand-slings run. In this 
way the strands were automatically 
placed in the sheet-metal boxes and 
had only to be adjusted manually. 

Using this method, the cables for 
the whole bridge were placed in four 
days. Considering how much labor 
is necessary to lay the heavy bars of 
an ordinary five-span concrete beam 
bridge of the same spans, the econ- 
omy realized by this prestressing 
method is readily appreciated. After 
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Stressing cables are placed in sheath 
mechanically by diesel powered carriage. 
Final position of cables in sheath is adjusted 
manually. By this method, cables for whole 
bridge were placed in four days. 


the strands are laid, the box is 
closed, the reinforcing placed, and the 
rest of the form work erected. 

The bridge was also prestressed 
transversely. The road slabs had 
been computed with fixed ends. The 
degree of fixity is high because of the 
torsional rigidity of the hollow boxes. 
A calculation of the box as a closed 
frame proves also that this assump- 
tion is correct. 


Transverse Prestressing 


Stressing members of 52-kip stress- 
ing force, placed 3 ft apart, are suffi- 
cient for the transverse prestressing 
when placed continuously across 
the three parts. They have also a 
slight parabolic sag in each span of 
the slab. So-called ‘‘Leoba’’ stress 
members were used. In these mem- 
bers 12 wires of 0.208-in. diameter, 
in two layers of 6 each, run through 
a flat metal tube. This arrangement 
of the wires results in a much lower 
friction than the usual circular ar- 
rangement. In addition to this, the 
Leoba stress members are anchored 
at the ends in such a way that after 
stressing and injection with mortar, 
no steel parts extend through the 
surface of the concrete. Transverse 
prestressing was done before longi- 
tudinal prestressing. 

An aluminum sealing membrane 
and an asphalt surfacing 2 in. thick 
were laid on the prestressed roadway 
slab. 

Numerous cables and pipelines to 
supply adjacent parts of the town can 
be laid through the hollow boxes with- 
out detracting from the appearance 
of the bridge. 

Generally, the prestressing of such 
a bridge takes place in three stages. 
It is started three or four days after 
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the gaps above the piers are con- 
creted as the last sections, but only 
very lightly, in order to avoid crack- 
ing due to losses in the heat of hy- 
dration or early shrinkage in the very 
extended concrete structure. After 
three weeks, in the second stage, 
the steel is stressed sufficiently to 
make the bridge carry its own weight. 
Thereupon the scaffolding is lowered 
to make the dead weight show its full 
effect, and then full stressing is 
effected. 

During stressing all hydraulic jacks 
at both ends of the bridge are con- 
nected together so that the pre- 
stressing force will be exerted evenly 
at both ends by one high-pressure 
pump. 

As compared to prestressing with 
a number of small stressing elements, 
this mechanical stressing procedure 
saves much labor. Furthermore, it 
is advantageous to have the pre- 
stressing force distributed symmetri- 
cally and evenly across the entire 
width of the structure. 

The jacks had to move each stress- 
ing block an average distance of 25 in. 
in the longitudinal direction, which 
represents the elongation of the 
cables over the entire length of the 
bridge. 

After each stressing stage, pre- 
cast concrete blocks were inserted 
in the spaces between stressing blocks 
and bridge ends, with mortar joints 
to secure an equal pressure on the 
whole block area. 


Final Concreting and Grouting 


After prestressing was completed, 
the stressing blocks and jack openings 
were covered and filled with concrete. 
This concrete is strongly reinforced 
in both directions to make it prac- 


tically crack proof, as it receives no 
prestressing. 

In grouting the sheet-metal cable 
cases, injection tubes are provided at 
the low points and air escape tubes 
are set at the highest points above 
the piers. During filling, the con- 
crete mortar rises from the lowest 
point, displacing the air. 

The concrete mortar has a low 
water content in order to insure a 
good consistency and a strong bond 
between the prestressing cable and 
the surrounding concrete. This bond 
is absolutely necessary to realize the 
specified factor of safety. For this 
purpose, the 7-wire strand gives a 
much better bond than smooth wires. 
In addition, the sheet-metal case may 
be roughened to provide a grip there 
also. It has been shown on beams 
66 ft long that the bond of the strand 
cables is so good that the required 
factor of safety is exceeded. 

Material required for this structure 
amounted to 1.64 cu ft of concrete 
per sq ft, 5.53 Ib of stressing cable 
and 8.4 lb of standard steel per sq ft. 

Today in Germany such prestressed 
concrete bridges are from 15 percent 
to 25 percent cheaper than steel 
bridges of the same depth and length, 
without considering maintenance. 
More than 40 continuous girder 
bedges have been built by this 
method to date. 

The bridge here described was 
built in 1951 by two companies— 
Ludwig Bauer of Stuttgart, and 
Heinrich Butzer of Dortmund—aunder 
the supervision of the engineers 
Dr. Daser and W. Stoehr of the City 
of Heilbronn. Prof. Dr. Deininger 
of the engineering faculty of the 
University of Stuttgart the 
author acted as consultants. 
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Prestressing warrants study to 
simplify construction methods 


MAXWELL M. UPSON, M. ASCE 


Chairman of the Board, Raymond Concrete Pile Co., New York, N.Y. 


To the fraternity of engineers who 
have long dealt in concrete, prestress- 
ing is the answer to a fervent and oft- 
repeated prayer. The dream of a 
homogeneous concrete with real ten- 
sile strength has come true. From 
the beginning, all of us who have built 
with reinforced concrete have been 
conscious of its serious drawbacks. 
Steel and concrete differ so markedly 
in physical characteristics that it has 
heretofore been difficult to work them 
together as a homogeneous whole. 

It is well known that in long mem- 
bers the shrinkage in the concrete 
during setting may place the steel 
under a compression amounting to 
well over 12,000 psi. Since this com- 
pression in the steel must be removed 
before its normal tension function can 
become effective, it is natural that the 
concrete, with its low elasticity, will 
not only lose its tensile strength but 
also develop cracks. If later over- 
loading occurs, these cracks naturally 
become serious and result in steel oxi- 
dation and concrete disruption. 

Prestressed concrete with its quali- 
ties of flexibility and freedom from de- 
teriorating cracks is the answer to 
some of these drawbacks. Asa struc- 
tural material it is excellent, but is it 
cheaper? Is it possible to develop 
construction methods to make it 
economically competitive? I think so. 

Shortly after the writer became in- 
terested in concrete, over 50 years 
ago, the National Association of Ce- 
ment Users was formed. Its first 
convention was held in January 
1905, in Indianapolis, Ind., with John 
P. Given of Circleville, Ohio, as chair- 
man. This organization later be- 
came the American Concrete Insti- 
tute. It was stimulated and guided 
by many able and distinguished pro- 
motors of the industry, including 
Richard L. Humphrey, M. ASCE; 
Dr. William K. Hatt, M. ASCE; 
Henry C. Turner, M. ASCE; Wil- 


46 (Vol. p. 22) 


liam P. Anderson; Dr. S. C. Hollis- 
ter, M. ASCE; Harvey Whipple; 
and many others. I also am proud 
to have had a part in this effort. 
Mr. Humphrey gave a large part of 
his time to the organization during its 
first ten years. 

Thus the inherent weakness of 
reinforced concrete previously referred 
to has been the subject of thought 
and experiment ever since 1905. 
However, it was not until a trip to 
Europe in 1937, that my attention 
was called to Mr. Freyssinet’'s use of 
the elastic characteristics of wire to 
take care of the shrinkage and plastic 
flow of concrete. This, I felt, was a 
real solution to the problem. 

On this and subsequent visits to 
Europe my studies of the detailed de- 
velopment of prestressing disclosed 
that although the product was right, 
its production in the United States 
would be limited until economic 
methods of operation could be de- 
vised. Fussy and detailed opera- 
tions possible with labor at 50 cents 
an hour become completely uneconom- 
ical at American rates four to six 
times higher. Utilizing European 
methods, our labor costs would much 
more than absorb the saving in steel 
and concrete. Even when a new prod- 
uct is markedly better, experience 
has shown that it is difficult to intro- 
duce it if its cost is materially higher. 

Observation leads me to believe 
that as yet most of us have little 
knowledge of the true merits of this 
new method of combining steel and 
concrete. Much research and many 
tests must be carried out before en- 
gineers will be completely convinced 
of the advantages that accrue in the 
prestressing of concrete. And, of 
course, such information must be 
available before designs will be modi- 
fied to realize these advantages. 

The truth of this statement is evi- 
denced by the fact that some Euro- 


pean designers allow fora tensile stress 
in the concrete varying from 400 to 
more than 1,200 psi. It is easy to 
recognize the weight reduction and 
economy of materials possible from a 
wide adoption of such allowances. 

With a view to setting forth the 
progress that has been made in these 
efforts during the past fifteen years, 
by the organization with which I am 
associated, I give you the results of 
some of our experiments. 

To illustrate the savings in both 
quantity and cost of materials that 
accrue from the use of prestressing, 
four types of sheetpiling were de- 
signed with different reinforcing and 
different types of prestressing. 

Twelve beams, three each of the 
four types shown in Fig. 1, were sub- 
jected to bending tests in the en- 
gineering department of Tulane Uni- 
versity. These were tested as simple 
beams over a free span of 12 ft with 
the loads applied at the third points. 
Strain-gage readings were made at 
various places, and the strain and de- 
flection in each beam were measured. 
The relationship between the load 
and deflection for each of the four 
types is shown in Fig. 2. The curves 
represent the average of the three 
specimens of each type. 

Based on present prices, the cost 
of the steel for the standard rein- 
forced beam is approximately 45 
cents per lin ft. In Beam No. 2, 
where the center reinforcing uses 
cables that are more expensive than 
plain wire, although much less costly 
to install, the cost is reduced to 41 
cents per lin ft of beam. The 24 
pretensioned wires in Beam No. 3 
bring the cost down to 26 cents per 
lin ft of beam. In beam No. 4, the 
distribution of the wires on the basis 
of the stress to which the pile is to be 
subjected, brings the cost down to 13 
cents per lin ft of beam. 

All the above is set forth for two 
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Beam No.1: Normal reinforcing 
Cost of steel, 45¢ per lin ft of beam 
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Right: 

FIG. 2. Strength 
of four test beams 
is compared. 


No. 6 wires (T&B) 


Beam No.3: Pretensioned 
Cost of steel, 26¢ per lin ft of beam 
Above: 
FIG. 1. 

relations. 


Beam No 4: Pretensioned 
Cost of steel, 13¢ per lin ft of beam 


Cost does not include placing of steel. 


Concrete beams, reinforced as shown, were tested to determine strength-cost 


It is to be noted that most expensive 


beams from standpoint of steel cost had lowest ultimate strength and showed greatest deflec- 


tions (see Fig. 2, right). 


All wires of prestressed beams were M.B. oil-tempered, with a 


yield point of 170,000 psi, and an ultimate strength of 210,000 to 220,000 psi. Initial 
prestress was 150,000 psi. The */s-in. reinforcing bars were standard. 


Concrete, 8000 psi 


Area of beam = 306 sq in. 
Weight of beam =9.5 tons 


purposes: (1) to show that the loca- 
tion of the reinforcing in prestressing 
is an important factor, and (2) to in- 
dicate the marked savings in steel 
costs which are within reach if eco- 
nomical methods of placing are de- 
veloped. 

The deflection curves indicate that 
beams Nos. 2 and 3, in which the pre- 
stressing is uniform throughout the 
member, show slightly greater 
strength than beam No. 4; but it is 
evident that No. 4, with half the 
amount of reinforcement of Nos. 2 
and 3, is still very much stronger 
than the beam with standard rein- 
forcing. It will be observed that no 
hooping was used in the prestressed 
members and that steel costs do not 
include the labor of handling and 
placing. With a proper set up of 
facilities, the labor cost of placing the 
wire per foot of sheetpiling will be 
less than that for making and placing 
the cages of standard reinforcing 
steel. 

Already the importance of contin- 
uous adhesion of the tension rein- 
forcement throughout the length of 
the beam, in order to attain maximum 
carrying capacity, is well recognized. 
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Concrete, 4000 psi 
Area of beam = 567 sq in. 
Weight of beam=17.7 tons 


Early European tests demonstrating 
this important truth were made by P. 
W. Abeles, M. ASCE, in his article, 
“Ultimate Resistance of Prestressed 
Concrete Beams,” published in Con- 
crete Construction Engineering, Octo- 
ber 1951. 

Here the grouted wires give more 
than a 75 percent increase in ultimate 
beam moment as against the un- 
grouted wires. Or, stating it another 
way, if the bonding is not adequate 
and continuous, and end anchorage 
alone has to be depended upon, the 
strength of the beam is reduced over 
40 percent. 

All the above facts point to the im- 
portance of having adequate bonding 
between steel and concrete. To at- 
tain this without peradventure, sev- 
eral important factors must have care- 
ful attention: 

1. The relationship of the surface 
area of the steel to the cross-sectional 
area. 

2. The method by which the 
bonding can be conveyed to the mass 
of the concrete. 

3. Preservation of the relation- 
ship of the wires in position to one 
another so that they will be straight 


Beam No. 3 
12 
Beam No. 2 
oot Beam No. 4 
9 
Beam No. 1 
= - 
s | 
3 v4 | 
“6 7 | 


2 
Deflection in inches 


Left: 

FIG. 3. Advantages of using high-strength 
concrete in prestressed beams for 60-ft 
span supporting ordinary concrete slab, 
under H20-S16-44 highway loading, are 
shown in two diagrams. Prestressed beams 
at far left are designed for 8,000-psi concrete 
and weigh 9.5 tons each. Beams at left, de- 
signed for similar conditions but using 4,000- 
psi concrete, weigh 17.7 tons. This differ- 
ence in weight could have a significant effect 
on handling costs. 


and all surfaces will be accessible to 
the concrete or grout. 

4. A system of attaining this end 
which also permits the bending or 
curving of the prestressing elements. 

Another factor that is important in 
this new concrete technology is the 
advantage that accrues from high 
quality, high-compression concrete. 
Perhaps never before has concrete 
quality been so important. In 
European practice it is common to 
predicate a design on 6,000-psi con- 
crete, and under special conditions in 
which weight is a factor, this strength 
may be increased up to 8,000 psi, or 
even 10,000 psi. Of course careful 
selection of materials, special screen- 
ing and proportioning, together with 
controls, are essential to obtain any 
such strength. The advantages to be 
realized by using high-strength con- 
crete in prestressed beams for a 60-ft 
span supporting an ordinary concrete 
slab for H-20 highway loading are 
clearly shown in Fig. 3. 

A prestressed-concrete hollow pile 
provides a unit with a large bearing 
area and great surface friction area— 
all within practical handling and driv- 
ing weights—and one which at the 
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Right: End template is designed to provide 
smooth end surface. Projections around 
holes permit extra thickness of grout around 
wires at joints between p le sections. 


Above: Prestressed piles are spun in forms 
such as those shown. Longitudinal mandrels 
are rubber-covered steel tubes which will be 
pulled out shortly after concrete has set so 
as not to develop too high a bond. 


same time has a section modulus that 
permits long columns. As it is never 
possible to predetermine pile lengths, 
a unit must be so built that it can be 
cut off at any length. This of course 
calls for a sure way of holding pre- 
stressing without end anchorages. 

To attain that end, long and care- 
ful studies were necessary to ascer- 
tain the relationship of the cross- 
sectional area to the surface area of 
the reinforcing wire, and to make 
sure that the wires are kept approxi- 
mately parallel and free from con- 
tact so that their surfaces are com- 
pletely accessible to the grout. It is 
of course essential that the interior 
surface of the hole containing the 
wires be such as to properly grip the 
grout. Perhaps most important of 
all, it is essential to provide a grout 
that is not only workable but also of a 
character that will expand rather 
than contract when it sets. 

Our tests running over a period of 
years have shown that these problems 
have been solved beyond question. 

The practical use of these pre- 
stressed piles or caissons is demon- 
strated by the construction of an oil 
treating and control station in the 
Gulf of Mexico standing on piles 
36 in. in diameter and 96 ft long. 

These units are made of a number 
of centrifugally cast sections 16 ft 
long, held together by post-tensioned 
prestressing. By special methods the 
ends are spun perfectly, as if they had 
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been turned by a lathe. The end 
surfaces are coated with a material 
that can be brushed on and which 
quickly develops a compressive 
strength greater than that of the con- 
crete. This forms a joint which is 
watertight, simulating the ground 
joint flanges used in high-pressure 
steel-pipe construction. The end of 
the spinning structure which forms 
the end of the concrete section has a 
projection around each hole location 
which forms a recess in the concrete 
section. This provides extra grout 
around the wires at every joint, giving 
added assurance against possible in- 
filtration of water or air. 

In the handling and driving of 
thousands of lineal feet of these 
units, using hammers up to 10,000 Ib, 
no evidence has been disclosed that 
there was any slippage of the pre- 
stressed wires. The prestressing in 
these units is attained by the use of a 
12-strand No. 6 high-tension straight 
wire cable. The number of cables in 
each unit depends on the service to 
which it is to be subjected. It is 
evident from an examination of the 
tops of the piles that prestressing 
provides a toughness or resistance to 
abuse that has not been heretofore 
encountered with concrete. 

A series of careful tests have proved 
that, with proper grouting, |2-strand 
No. 6 straight wire cable will develop 
its breaking strength with an embed- 
ment length of from 24 to 36in. The 


Below: To test bond of two No. 6 wires, load 
of about 8,600 lb was hung from wires 
bonded over length of 24 in. Stress in each 
wire is about 150,000 psi. Block has been 
suspended thus for almost two years. So 
far, no movement of the steel is evident. 


Left: Full length of pile is secured by join- 
ing 16-ft hollow sections. Entire length 
is then fitted with stressing wires, com- 
pressed, grouted and driven. After grout- 
ing, pile can be cut off at any length. 


36-in. length is required when the 
grout is in the early stages of setting, 
developing only about 2,000 psi. 
Less than 24 in. is required when the 
grout attains its full compression 
strength of from 5,000 to 7,000 psi. 

As a continuous test of the adhe- 
sion of concrete to No. 6 wire, two 
wires were embedded in a block of 
concrete weighing about 8,600 Ib. 
The 8,600-Ib load gives a stress of 
about 150,000 psi in each wire. This 
block has been hanging from these 
two wires for almost two years. 
Thus far no movement of the steel is 
evident in the concrete, either in the 
block or in the support. 

Elimination of the internal stresses 
that have heretofore been inherent in 
reinforcing concrete, combined with 
the tensile strength that prestressing 
develops, makes it possible to treat 
this material in much the same way 
that steel has been used for many 
years. The substitution of such 
members in structures exposed to 
weather and sea water has great ad- 
vantages, not only in permanency 
and cost of maintenance, but some- 
times also in original cost. 

Offshore oil drilling islands are in- 
teresting examples of the applica- 
tion of prestressed units to solve 
some practical problems. In such 
construction prestressed piles varying 
from 36 to 54 in. in diameter have 
been used to form an important part 
of the structure, and prestressing is 
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Right: End of driven pile shows how little 
damage is done to prestressed section during 
driving. Pile pictured has received several 
thousand blows with 10,000-lb hammer. 


also used in the beams, floor construc- 
tion and cross-bracing in order to save 
installation cost in addition to pro- 
viding low maintenance. One such 
structure was designed for a 25-ft 
depth of water with a 35-ft wave, 
another for a 100-ft depth of water 
with about a 25-ft wave. 

To test the resistance of pre- 
stressed concrete to the deteriorating 
actions of sea water, particularly in the 
areas between high and low tide, sec- 
tions of prestressed piles were placed 
in the New York Harbor area in the 
year 1939. Not only were the piles 
exposed to high and low water in a 
vertical position, but short sections 
were also laid on the beach so that the 
ends, with the stressing steel exposed, 
were subjected to the same deteriorat- 
ing action. The effect of alternate 
freezing and thawing was also in- 
volved. Naturally the wires which 
extended beyond the surface of the 
concrete rusted off, but to our surprise 
this rust stopped within '', to '/, in. 
of the surface, and the steel embedded 
in the concrete beyond this distance 
was bright and clean, indicating that 
it had been completely protected. 

These experiments, together with 
other observations, convince the 
writer that the old specification of 
requiring a cover of 1'/, to 2 in. of 
concrete over all steel in sea-water 
construction may be very much re- 
duced if prestressing is used. The 
13-year test shows that it may be safe 
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left: Prestressed piles 
support offshore oil- 
drilling rig. Piles for 
such structures have 
been designed for 25- 
ft depth of water with 
35-ft waves, and 100- 
ft depth of water with 
25-ft waves. 


to reduce this cover to as little as 
'', in. These characteristics open 
up a wide field for the use of pre- 
stressed concrete in structures such 
as tanks, boats, and scows. 

To engineers who are familiar with 
anchorage devices for holding steel 
bars and wires under stress, it is un- 
necessary to explain the details of 
this phase of prestressing. All the 
devices in use seem to have merit 
and perhaps are a wise precaution un- 
der certain conditions, but the de- 
signer must keep in mind that the 
strength of the beam must be in- 
creased almost 75 percent to allow 
for the lesser moments that are in- 
herent in the end-anchorage system. 
As soon as the continuous adhesion of 
the concrete to the steel ceases, the 
unit becomes an end-anchorage beam 
with less than two-thirds of its nor- 
mal carrying capacity. With these 
facts before us, it is evident that in the 
interest of economy and saving in 
weight it is essential that the indus- 
try recognize the necessity of com- 
plete and adequate grouting of all 
the post-stressed steel elements. 

Where the engineers we serve de- 
mand anchorages, we recommend a 
2-in.-thick square plate drilled with a 
tapered hole to receive a tapered plug 
which locks the wires. This is eco- 
nomical and sure. 

In the hollow piles or caissons pre- 
viously referred to, the 1*/s-in.-dia 
holes for the prestressing wires are 


formed by the use of rubber-covered 
steel tubes. These are withdrawn a 
few hours after the spinning of the 
sections. This produces a surface 
which gives excellent adhesion be- 
tween the grout and the body of the 
concrete. 

It is obvious that in long members 
the placing and removing of a core of 
this kind are expensive and in many 
cases impractical, particularly when 
curvature of the prestressed unit is de- 
sirable. 

To meet this need our company has 
developed and patented a method for 
making a cable unit which not only 
produces the completely steel en- 
cased grouping of wires which are 
held in place by thimbles, but also 
provides flexibility and proper shoul- 
dering on both the inside and outside 
of the tubing so that longitudinal 
motion is impossible. This cable 
holds the wires in an even and uni- 
form position so that all surfaces are 
exposed to the grout, and it also leads 
to great economy in handling and 
placing. The 12-wire cable can be 
put in position in the cage as easily as 
a l-in. ordinary reinforcing steel bar 
and has approximately 2'/, times its 
reinforcing strength. In my opinion, 
the cost of placing steel in work of 
this kind, although coming to more 
per ton, will be considerably less per 
foot of unit. 

Experience thus far indicates that 
we have in prestressed concrete a 
more durable and a more useful 
masonry material than has heretofore 
been available to the building in- 
dustry. In consequence, it is in- 
cumbent on us as constructors of the 
future to devise means and methods 
to have its merits recognized. 

As this discussion has indicated, 
our efforts thus far have been directed 
toward the finding of methods and 
procedures that are better and safer 
and will lead to cost reductions. 
The wider avenues of use to which 
this new child of the industry can be 
applied must be the subject of further 
consideration. 

As has been stated, the use of rein- 
forcement in concrete in a manner 
that will permit it to take high ten- 
sion loads without cracking, and to 
avoid the normal cracks that develop 
through temperature changes, must 
be simplified to meet our labor rates 
if it is to attain wide acceptance in 
this country. It is my belief that 
Yankee ingenuity will solve these 
problems promptly and satisfactorily. 


(This article is based on the paper presented 
by Mr. Upson before a Construction Division 
session presided over by A. H. Ayers, chair- 
man of the Division's Executive Committee, at 
the Centennial of Engineering Convention.) 
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floor slab. Prestress was applied by post-tensioning through fully bonded 1'/,-in.-dia, 


high-strength Macalloy bars. Cross section B-B at center line shows, on left side, loca- Section B-B 
tion of mild steel reinforcement in each girder, and on right side, of high-tensile- 
| strength prestressing bars in each girder. 
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‘al Ends of prestressing bars, some with bear- 

ing plates in place, protrude from concrete. Pre stres se 
4 Before prestressing, gaps in floor and gird- 

ers will be concreted. Sway bracing at 

midspan has not yet been constructed. It 

was one of the last things to be done. 


DONOVAN H. LEE, M. ASCE 
Consulting Engineer, London, England 


White the proportion of new high- 
way bridges that have been built in 
England of prestressed concrete is 
high as compared to those of other 
materials, the use of prestressed 
concrete for railway bridges has only 
recently ceased to be exceptional. 
As there has been almost no new rail- 
road construction in Britain in 
recent years, practically all rail 
bridge work has been for replacement 
of existing structures, mostly under 
conditions permitting very limited 
interruption to traffic. This limita- 
tion has generally not favored the 
use of prestressed concrete. Actually, 
however, prestressed concrete has 


January 1953 e¢ CIVIL ENGINEERING 


&g 
buffer 
11-0} 8) 17°60) —— 206!" — 20°60) 3 
' 
i 
ny 
50 (Vol. p. 26) ee 


Girders, 160 ft long and 12 ft 6 in. deep at center, were cast in place integrally with 
floor slab, but in sections with gaps between. 


ducts, coupled together, and wrapped to prevent bond, before gaps were concreted. 


Left: 

Girders at their free ends are supported on 
combined rocker and roller bearing plate 
like assembly shown, with casing removed, 
at left. At their fixed ends they rest only 
on rockers. 

Right: 

Prestressing equipment includes jack on rub- 
ber tires in place in foreground. Note bear- 
ing plate and special threads and nuts on 
ends of high-tensile-strength bars. Average 
stressing time is 7 min per bar for deck but 
more for bars ending at tops of girders. 


Prestressing bars were inserted in 


concrete railway bridge of record span 


completed at Rotherham, England 


properties that make it particularly 
suitable for railway use. ‘‘Crack- 
less concrete’ combined with the 
low porosity of high-grade concrete 
make for durability and low main- 
tenance. Also, with post-tensioned, 
fully bonded construction, the small 
variation in stresses in the prestress- 
ing steel between dead load and full 
load makes for a high resistance to 
impact and fatigue. This charac- 
teristic of prestressed concrete ap- 
pears to be appreciated by British 
railway engineers, but an apprecia- 
tion of the advantages of post-ten- 
sioning over pre-tensioning and of 
fully bonded over non-bonded pre- 
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stressing steel may take longer to 
develop. 

The new railway bridge at Rother- 
ham (Figs. 1 and 2) is believed to 
exceed in span any railroad bridge 
so far built in prestressed concrete. 
It crosses the River Don at a con- 
siderable skew, necessitating a span 
of 160 ft. 

When completed in January 1953, 
this bridge will carry a new industrial 
track connecting the British Rail- 
ways (Eastern Region) with the 
plant of Steel, Peech & Tozer, one 
of the largest steel works in England. 
Because other alterations and exten- 
sions of the steel works were under 


way, the bridge was designed and 
built without particular urgency and 
without the necessity of maintaining 
rail traffic during construction. 

A prestressed concrete design was 
chosen for minimum cost; it was 
estimated at 20 percent less than 
structural steel. The structure is 
designed for main-line loading, which 
provides for a 20 unit live load accord- 
ing to British practice, that is, 20 
long-ton axles on 5-ft centers, plus 
impact. For this low-speed track, 
the impact factor was taken at 17.4 
percent. 

As the River Don in flood has been 
known to overflow its banks, and as 
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the bridge connects with the steel 
works tracks on both ends, the 
approach tracks had to be raised 
to keep the under side of the bridge 
above flood level. Even so, there 
is only a small clearance between 
the flood level of the river and the 


under side of the bridge. For this 
reason and because the bridge is 
located at a sharp bend in the river, 
it was believed that the use of a 
central pier would cause trees, 
branches and other debris to collect 
and obstruct the flow in time of flood. 
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Further, the saving effected by using 
two short girders on each side of 
the bridge instead of one long one 
would not have been much more than 
enough to cover the additional cost 
of the central pier and the extra 
widening required to provide an 
equivalent clear waterway. 

Accordingly two through girders 
were used, with a prestressed deck 
slab between them, the compression 
flanges of the girders being stiffened 
by concrete ribs placed at intervals 
on both sides of the webs. 

Since the bridge crosses the river 
at an angle of 31', deg, deep girders 
were used to give the least possible 
deflection on the side of the deck 
opposite to the forward bearings of 
each skew abutment. 

As a consequence, the bridge is 
quite economical in prestressing steel. 
The total weight of high tensile steel 
bars used in the entire structure is 
only 28.4 tons. There are also 12 
tons of mild steel reinforcement, 
mainly in stirrups and in the com- 
pression (top) boom, plus 20 tons in 
the abutments. The bearing plates 
of the 337 high-tensile-strength bars 
have a total weight of 3.65 tons. 

Abutments are of reinforced con- 
crete of the cellular counterfort type, 
built on pile foundations. The fixed 
end of the bridge is carried on rocker 
bearings, and the expansion end rests 
on two combined roller and rocker 
bearings, as shown in one of the 
photographs. 

The deck slab gives more than 
normal side clearance. The girders 
are spaced 17 ft 6 in. on centers. 
The deck slab, which is only 10'/, 
in. thick, is prestressed transversely 
by 1'/s-in.-dia alloy steel bars, on 
9-in. centers, giving a stress distri- 


Above Left: 

Here ducts for floor and girder prestressing 
bars can be seen at end of bridge. Note 
dowel rods for casing end anchorages, and 
grout pipes for bonding prestressing bars. 


Left: 

Rubber tubes running both longitudinally 
and transversely are in place prior to con- 
creting, to form ducts for high-tensile-strength 
prestressing bars. 


Right: 
On nearly completed bridge, workmen are 
applying prestress to bars which run trans- 
versely through floor. Gaps in girder have 
not yet been concreted in. About seven 
days after this was done, girders were being 
prestressed. Bridge is being placed in serv- 
ice in January 1953. 
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bution in the concrete at mid-span, 
after full creep and shrinkage losses, 
ranging from 1,795 psi in compression 
to 65 psi in tension in the unloaded 
slab. Because of the dead load of 
the track, the small tension is of 
course not realized. With full live 
load and impact the stresses are 148 
and 1,610 psi in compression. The 
deck slab is prestressed longitudi- 
nally as well as transversely. 

The main girders at midspan have 
a depth of 12 ft 6 in. Stress condi- 
tions under dead load after full losses 
are 517 psi in compression at the top 
and 1,620 in compression at the bot- 
tom. Under full load and impact 
these compressive stresses become 
1,864 and 261 psi respectively. The 
maximum shear at the ends of each 
beam is 325 long tons, giving a nor- 
mal maximum shear of 338 psi. 
The maximum principal stresses are 
752 in compression or 152 psi in ten- 
sion. The calculated upward deflec- 
tion on application of prestress is 1.99 
in., and the calculated deflection un- 
der full dead load, 1.24 in. A slight 
camber of 3 in. was given to the span; 
the railway track was also laid to this 
camber. 

The concrete mix for the ordinary 
reinforced concrete of the abut- 
ments was |:2:4, and the maximum 
slump 4 in. For the prestressed 
concrete, of which there were 333 
cu yd, the mix was 112 Ib of rapid 
hardening cement to 162 Ib of sand, 
with coarse aggregate made up of 145 
Ib of */s in. down, and 235 Ib of | in. 
down to */s in. The coarse aggre- 
gate was reasonably rounded. Prac- 


tically all the aggregate is siliceous 
material. 

The specified 28-day cube strength 
was 6,250 psi, corresponding to a 


cylinder strength of about 5,200 psi. 
Test-cube strengths varied between 
7,000 and 8,000 psi, with occasionally 
higher results. 

The water-cement ratio for the 
concrete in the deck slab and the com- 
pression booms of the girders was 
0.38, increased to 0.42 at the bottom 
of the girders, where the complex 
arrangement of rubber tubes and 
secondary mild steel reinforcement 
made flow of the concrete more diffi- 
cult, even under vibration. Com- 
paction of the test cubes was by elec- 
tric hammer; compaction of the 
bridge concrete was by a combina- 
tion of one electric hammer on the 
formwork and two internal poker- 
type vibrators. The compaction of 
the placed concrete is believed to be 
at least equal to that of the test 
cubes. 

Density of test cubes was close to 
153 Ib per cu ft. Although I have 
not been able to find any precise 
relationship between strength and 
density, even for a particular site, 
an occasional drop in density is of 
course a sure sign of under compac- 
tion. 

Prestressing bars, of high-tensile- 
strength alloy steel, totaled 337 in 
number. Ducts for these bars were 
formed partly with soft rubber tubes 
in which a loose bar was inserted, 
and partly with inflated rubber tubes. 
No trouble was experienced with the 
former but a few of the latter moved, 
it is assumed, during the internal 
vibration of the concrete, making 
it necessary to grind out the sides of 
some of the holes before the bars 
could be placed. 

To make room for inserting the bar 
couplers, and to reduce shrinkage 
tension in the concrete before stress- 


ing, the girders and the deck slab 
were concreted in sections with gaps 
between. These gaps were concreted 
after the bars had been placed and 
the couplers correctly screwed on 
and wrapped to allow the necessary 
movement during stressing. As the 
bulk of the concrete had ample time 
to harden so that shrinkage and creep 
losses after stressing would be lower 
than normal, stressing of the girders 
was permitted seven days after the 
gaps had been concreted. After pre- 
stressing, the bars are being com- 
pletely bonded to the concrete by 
pumping grout, composed of one part 
cement to one of sand, by volume, 
into the annular spaces between the 
bars and the holes. 

It would of course have been more 
economical to follow the more usual 
design in which the main girders are 
below the deck, if there had been 
sufficient room between the floor of 
the bridge and the high-water level 
in the river. However, the bridge 
is light considering the span and the 
loading, and apart from the fact that 
the prestressed concrete design was 
cheaper than steel or reinforced 
concrete, the very shallow construc- 
tion depth saved a substantial amount 
by reducing the height to which the 
railway tracks had to be raised on 
both sides of the river. 

The contractor was Messrs. 
George Longden & Co. of Sheffield. 
Work was begun in September 
1951. Construction of the coffer- 
dams for the abutments, driving of 
foundation piling, and placing of 
abutment concrete took as long as 
the construction of the bridge span 
itself. The structure was designed 
by the writer as consulting engineer 
to Messrs. Steel, Peech & Tozer. 


‘ 
q 
By 
CIVIL ENGINEERING @ January 1953 (Vol. p. 29) 53 oe 


Tests establish 


for prestressed 


Prestressed composite beam, when tested for shear (top) up to H-60 load- The 15-mile crossing of Florida's 
ing, showed maximum deflection of 0.009 ft with no cracking or other Lower Tampa Bay, now under con- 
evidence of distress. Jacks were then moved into position to apply bending struction, will include approximately 
load to same beam. At failure (lower view), beam was carrying load of 3'/. miles of concrete trestle con- 
about H-72. structed with precast and prestressed 


concrete beams. This type of struc- 
ture won its place in the project by 
virtue of being bid low in competition 
with two other more conventional 
trestle types. The net saving on the 
overall trestle cost amounted to 
approximately 4 percent. 

This job is not only the first pre- 
stressed construction undertaken by 
the Florida Road Department, but 
also the first use of large high-strength 
bars for prestressing reinforcement 
in bridge members in this country. 
In overall length and in number 
of prestressed members, it is believed 
to be the largest installation of its 
kind in the world. 

General information on the Lower 
Tampa Bay Bridge and the pre- 
stressed design in particular was 
given in the article by M. N. Quade, 
M. ASCE, in Crvi_ ENGINEERING for 
April 1952 (p. 25). 
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The winning design for the trestle 
sections, here discussed, consists of a 
total of 363 simple spans of 48-ft 
length each, supported by bents of 
20-in.-sq reinforced concrete piles and 
carrying a roadway 28 ft wide with 
3-ft walkways cantilevered on each 
side. Each span consists of six 
precast and prestressed concrete 
beams supporting a poured-in-place 
deck slab. End diaphragms be- 
tween the beams will be poured in 
place, but intermediate diaphragms, 
at the span third points, will be 
precast, set and grouted in position 
and stressed normal to the center 
line of the bridge prior to placing of 
the deck slab. 

The principal prestressed members 
in this design are the precast beams 
spanning between the pile bents. 
These are I-shaped, 3 ft 4 in. deep, 
with webs 4 in. thick and flanges 
14 in. wide. At their ends they 
terminate in solid bearing blocks. 
These beams are proportioned to 
carry all the span dead load. The 
top flanges carry a system of concrete 
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beams in Tampa Bay Bridge 


keys 2'/, in. high and projecting 
stirrups to insure action of the deck 
slab with the beam as a T-section 
under live loads. See Fig. 1. The 
beams are to be cast, cured and 
stressed in the contractor’s yard and 
barged about 15 miles to the job site. 
After the beams have been erected 
and the intermediate diaphragms 
placed and stressed, the remaining 
construction of the deck slab will be 
quite similar to that for steel 
I-beam spans. 


Details of Prestressed Design 


The contract plans were devel- 
oped by the Preload Company of 
New York and, after review and some 
modification, were approved by the 
Florida Road Department and its 
consulting engineers, Parsons, Brinck- 
erhoff, Hall and Macdonald. The 
stressing system is based on the use 
of three 1l-in. round, high-strength 
bars per beam. Two of these run 
nearly straight through the center 
of the bottom flange (Fig. 1). To 
eliminate tension in the top fiange 
near the beam ends, the third bar is 
placed in a parabolic form curving 
upward from the bottom flange at 
mid-span to near the top of the beam 
at the ends. The precast inter- 
mediate diaphragms for use at the 
span third points will be stressed 
by a single bar through their centers. 

In casting the members, open 
holes are left in the bar positions. 
Placing of bars and stressing are done 
after the members have been cured. 
To provide anchorage for the bars, 
their ends are threaded and fitted 
with patented, high-efficiency nuts. 
After a bar has been properly stressed, 
these nuts are turned up to bear 
against steel bearing plates, which 
transfer the force to the concrete. 

Fluid grout is then forced through 
the holes to completely fill the annu- 
lar space between the bar and the 
sides of the hole—a very important 
feature of the design. As initially 
stressed and anchored, the bar end 


W. E. DEAN, M. ASCE 


Engineer of Bridges 


State Road Department 


Tallahassee, Fia. 


anchorages must withstand all of the 
initially applied force. After grout- 
ing, subsequent changes of steel 
stress due to the application of live 
loads and impact are considered to 
be absorbed by the bond between 
the bar and the grout. By this 
means, the end anchorages are re- 
lieved of repeated variable stresses. 
Tests conducted on the bar and nut 
assemblies before the contract was 
awarded showed this condition to 
be a requisite for a safe design 
where heavy moving and impact 
loads have to be resisted. 

To make holes for the stressing 
bars in the beams at the time of cast- 
ing, the contractor proposed to in- 
stall 1°/\-in.-dia inflated rubber 
tubes in the forms, deflating and 
withdrawing them after casting. Of 
the three beams cast by this method, 
two had to be rejected on account of 
misalignment of the holes, and in 
the third beam the bars were only 
installed with some difficulty. It 
is obviously important to avoid fric- 
tion between the bar and the sides 
of the hole in order to secure uniform 
stressing and proper elongation of 
the bar. 

The rubber tubes have a wall thick- 
ness of *, «in. and when inflated to an 
air pressure of 30 lb have remarkable 
stiffness. The contractor exercised 
great care in placing, but the very 
small tolerance in alignment which 
had to be maintained through a 
concrete pour 47 ft long, throughout 
vibration and removal of supports, 
presented a problem for which no 
immediate solution was evident. 

The contractor then proposed the 
use of spirally wound flexible metal 
tubes 1'/, in. in outside diameter to 
form the holes for the prestressing 
bars. Under this procedure the tubes, 
with the bars inside them are in- 
stalled in the forms before pouring 
of concrete. The tubes are tied 
firmly in position and their ends are 
sealed against the intrusion of con- 
crete. A test beam was constructed 
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by this method and the bars were 
found to be absolutely free within 
the tubes. Bar elongations checked 
with the jacking force exerted. This 
method was accordingly accepted, 
the contractor furnishing the metal 
ducts without extra compensation. 


Grout Must Develop Bond 


Grouting of the small annular space 
47 ft long between the |-in. bar and 
the side of the 1°/-in. hole is an 
unusual problem. Grout pipes '/, 
in. in diameter are tapped into the 
holes at each end. The grout con- 
sists of 1 part portland cement, '/, 
part fly ash, *, part screened and 
washed beach sand; with 4 to 6 gal 
of water and | Ib of Plastiment used 
per bag of cement. The consistency 
is approximately that of heavy 
paint. Grout is applied continu- 
ously under moderate pressure through 
the pipe at one end until there is 
a steady exhaust through the pipe 
at the other end. The pressure is 
then raised to about 35 psi and the 
pipes closed under this pressure. 

The grout must be capable of de- 
veloping bond sufficient to absorb 
all variations in steel stress due to the 
passage of live loads. This bond 
requirement is very small. Under 
an H-20 live load and impact, the 
maximum at the bar ends is 8 psi. 
Several pullout tests have been made 
on specimens 3 ft long with holes 
formed both by the rubber cores and 
by the metal ducts. Fourteen-day 
pullout tests with both types of 
holes indicated bond strengths of 
about 200 psi. Grouting of these 
short specimens may have been con- 
ducted under more favorable con- 
ditions than would obtain for a long 
beam, but the high test values in- 
dicate an ample margin of safety. 


In stressing the bars, care is taken 
to keep the stresses symmetrical 
about the vertical axis of the beam. 
Each of the two bottom bars, which 
are nearly straight, has its threads 
extended at only one end for attach- 
ment to the jack. One bar has its 
extended threads at one end of the 
beam and the other bar has the 
threads at the opposite end. Both 
bars are stressed at the same time 
by one jack at each end of the beam. 
The jacks are then moved up to exert 
stress on both ends of the curved 
upper bar, which has_ extended 
threads at both ends. The jacks are 
equipped with vernier scales for 
measuring bar elongations to 0.01 in. 
and with pressure gages for measuring 
the jacking force. 

After the contractor had set up 
his plant for manufacturing the 
2,178 beams required for the job, 
routine production was begun early 
in September and for the past four 
months has been carried on at the 
rate of 24 to 36 beams per week. 

Concrete used in the beams is of 
high strength, to develop a minimum 
compressive strength of 3,600 psi 
at 7 days and 5,000 psi at 28 days. 
The concrete for the poured-in-place 
decks will be one of the Road Depart- 
ment’s standard mixes with a min- 
imum 28-day strength of 4,000 psi. 

The specifications permit partial 
prestressing of the beams, sufficient 
for handling stresses, when the con- 
crete has reached a compressive 
strength of 3,000 psi, and full pre- 
stressing at a compressive strength of 
4,000 psi. A strength of 3,000 psi 
is being realized at an average age of 
five days. It is therefore possible 
to use the entire casting yard once a 
week. However, actual production 
is proceeding at about half this rate. 


Because of the pioneering character 
of this construction, a rather elaborate 
program of testing full-size members 
was undertaken. The initial tests 
required by the specifications called 
for two beams. One was specified 
as a beam alone, constructed exactly 
like the beams in the bridge and here- 
after referred to as the “bare beam.”” 
The other was a similar beam with a 
6-ft-wide section of deck slab poured 
on it after it had been stressed and 
the bars grouted. This specimen 
will be referred to as the ‘composite 
beam.” 

The purpose of testing the com- 
posite beam was, of course, to study 
the action of the T-section consisting 
of beam and slab, which was con- 
sidered in the design as resisting 
live loads. 

The purpose of the bare-beam 
test was to establish an empirical 
standard of quality to apply to the 
manufacture of beams for the job. 
The bare beam was tested in bending 
by a gradually applied load at mid- 
span. One in every 200 beams 
manufactured is being similarly tested. 
The specifications require that these 
beams shall not show a visible crack 
at a load less than 90 percent of that 
which produced the first - visible 
crack in the initial bare beam. 

Final tests will be made on two 
specimens identical with the bare 
beam and the composite beam to be 
selected at random from the beams 
manufactured near the start of the 
work and stored for a year, or until 
just before completion of the job. 
The purpose of these final tests is to 
evaluate any long-time loss of pre- 
stress by comparing the results with 
those of the original tests. 

The initial tests on the composite 
and the bare beam were performed on 


TABLE |. Tabulation of Design Stresses in Composite Prestressed Beam 
Concrere Stresses 
Before Losses After Losses Street Stress 
Top Fiber Top Fiber Initial Stresses 
Conpitrons Bottom Bottom Stresses Under 
Girder Stab Fiber Girder Slab Fiber in Bars Loads 
(1) Prestressing +511 2,070 +441 —1,742 94,400 79,400 
(2) Dead load of girder —375 + 348 —375 + 348 
Total, (1) + (2) +136 —1,722 + 66 —1,394 94,400 79,400 
(3) Dead load of slab + stiffeners — 683 + 586 — 683 + 586 . 3,000 
Total dead load —1,136 —617 808 82,400 
(4) H-15 (live load + impact) - —215 Ss 99 —215 + 583 3.200 
Total, (1) + (2) + + (| 646 —215 — 553 —716 —215 — 225 85.600 
(5) H-20 (live load + impact) —129 — 280 + 758 —129 — 280 + 758 4,150 
676 — 280 378 —746 — 280 - 86,550 


Total, (1) + (2) + +). 
+ Denotes tension 
— Denotes compression 
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July 15, 1952, with the assistance of 
faculty members and senior students 
from the Civil Engineering Depart- 
ment of the University of Florida. 
A very thorough series of strain and 
deflection measurements were taken 
by University personnel. The more 
obvious results are reported here. 


Tests on Composite T-Section 


The tests of the composite beam 
to be used in the bridge are probably 
the most interesting. On the date 
of testing the ages of the various 
parts of the specimen were as follows: 


Concrete in beam , 63 days 
Time elapsed since stressing 53 days 
Time elapsed since grouting 50 days 
Concrete in slab 45 days 


Properties of the concrete at the 
time of testing as shown by the av- 
erages of a series of beams and 
cylinders which were field cured 
exactly like the composite beam and 
broken on the day of testing were: 


Concrete in beam: 
Compressive strength 
Modulus of rupture . 
Modulus of elasticity 

Concrete in slab: 
Compressive strength 


5,500 psi 
635 psi 
4.78 X 10° psi 


4,610 psi 


The composite beam was the one 
that had been acceptably cast using 
rubber tubes to form the holes for 
the rods. It had originally been 
intended to test it when the slab was 
28 days old. However, the trouble 
and confusion incident to the casting 
of the two other rejected beams and 
the substitution of the flexible metal 
ducts delayed the manufacture of 
an acceptable bare beam, which was 
to be tested on the same day. This 
delay had the advantage of allowing 
more of the losses due to shrinkage 


TABLE Ii. 


Stresses in Composite Beam During Testing 


and creep to take place. According 
to the best information available, 
considerably more than half of the 
eventual losses had taken place prior 
to testing. 

The composite beam was required 
to meet definite specified criteria both 
in bending and in shear. These 
criteria were specified as multiples 
of standard AASHO highway H- 
loadings. As shown by the stress 
table, Table I, the beam was de- 
signed to maintain a small compres- 
sion in the bottom fibers under H-20 
live load. The _ specifications re- 
quired that there be no visible crack- 
ing under a bending load equivalent 
to H-20 live load and that the section 
stand both a bending and a shear 
load equivalent to H-60 without 
failure. Failure was defined as per- 
manent damage due to rupture of the 
steel or crushing of the concrete, or 
both. 

A heavy reinforced concrete slab 
was constructed under the entire 
testing area, with concrete piers for 
beam supports constructed on top of 
the slab. Curved bearing plates 
46 ft between centers were cast in 
the beam ends. These rested on 
steel bearing plates on the pier tops. 
The loading was applied by hydraulic 
jacks working between the top of the 
beam and steel yokes anchored to the 
underlying slab. 

In applying the loads for both 
bending and shear, jacking was done 
from two points 14 ft apart, and the 
distribution of load between the two 
jacking points was maintained in the 
ratio of 1 to 4. The spacing and 
distribution of loads thus simulated 
the axle spacing and weight distri- 
bution of a standard H vehicle as 
specified by the AASHO. A simple 
multiplier applied to the load on the 


In second set of bending tests on composite 
beam, load was applied in increments of 
20 H up to H-60. From H-40 to H-60, cracks 
developed rapidly through middle half of 
span to maximum width of about '/, in. 
When load was removed, all cracks closed, 
although deflection of 0.016 ft remained at 
midspan. Photos show cracks at right of 
beam center before (top) and after (below) 
removal of H-60 loading. Closing of cracks 
on removal ‘of load is evident. In lower 
view, crayon has been used to outline bands 
in certer of which hair-line cracks run. 


Casting yard for 48-ft concrete beams consists of six 
concrete-floored pallets, each pallet having space 
for 12 beams. Side forms for beams are of */;,-in. 


steel plate backed by framework of structural steel 


Based on assumption that two-thirds of eventual loss of 
prestressing force had occurred at time of testing 


shapes. Rail-mounted whirley crane handles con- 
crete to forms and completed beams to storage 
areas and to barges. 


Concrete Stresses 


-— Sree. 
Loap Conpition Top of Bottom Stress 
Slab of Beam 
(1) Dead load and prestress —916 87,400 
(2) H-24 (live load + impact) — 336 +o14 4.970 
Total, (1) + (2) — 336 92.370 
(3) H-40 (live load + impact) uncracked — 560 +1,516 8.300 
Total, (1) + (3) -560 + 600 95,700 
Total stress in cra-ked section under Pre 
H-40 test load, with linear stress 
distribution in concrete, and load 
resisted by simply reinforced section — 863 123,900 
Total stress in cracked section under 
H-60 test load, with rectangular 
stress distribution in concrete —2,720 151,800 


+ Denotes tension 
— Denotes compression 
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jacks gave the H-rating directly. 
For the shear load, the heavy jack 
was placed within 2 ft of one end 
support, and for the bending load 
it was placed in the span center. 

The shear test to H-60 loading 
was performed first, and to sum- 
marize, nothing of concern happened, 
except a maximum deflection of 
(0.009 ft near the span center. There 
was no cracking or other evidence of 
distress. 

The jacks were then moved into 
position for applying the bending 
load. This load was applied in 
three increments up to the equivalent 
of H-20, causing only a mid-span 
deflection of 0.007 ft. The load was 
then increased in five increments to 
H-40, the large audience present 
inspecting the beam at each incre- 
ment. Just as the H-40 load was 
reached, a slight pop was heard, and 
the first significant crack showed at 
mid span, extending completely 
through the bottom flange and to 
about one third the height of the 
web. Deflections had been increas- 
ing at an average rate of about 
0.0025 ft per increment, but at the 
last increment, the deflection in- 
creased 0.008 it. The total deflec- 
tion at this loading was 0.025 ft. 

The load was then increased to 
about H-45, principally to obtain 
a photograph, at which stage the 
crack had extended the full height of 
the web. On reduction of the load to 
H-20, the crack entirely disappeared. 
On complete removal of the load, 
the beam recovered its entire deflec- 
tion. This was a little surprising, 
as the steel had probably undergone a 
slight permanent elongation. How- 
ever, the effect of bond had evidently 
restricted the overstressed section to 
a short length. 

The load was then applied in three 
increments up to H-60. Up to 
H-40 the structural behavior was not 
noticeably different from that under 
the first loading except that the 
crack became visible at about load 
H-25. At H-40 the deflection was 
again read as 0.025 ft. During the 
latter stage of the increment from 
H-40 to H-60, cracks began develop- 
ing rapidly through the middle half 
of the span on 2- to 4-ft centers, and 
the deflection increased from 0.025 ft 
to 0.145 ft. The maximum width 
of cracks at this stage was about 
3 in, 

The load was next completely 
released and the effect of permanent 
elongation of the steel was clearly 
evident. A _ deflection of 0.016 ft 
remained at mid span, and although 
all cracks closed, they remained 
clearly visible as fine hair lines. 
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Next the load was applied with 
the intention of breaking the beam. 
Up to H-60 the structural behavior 
was not different from that under the 
previous loading except that the 
cracks seemed to open slightly wider 
and there was an additional deflec- 
tion of 0.035 ft. Between H-60 and 
H-70, the beam began to fail rapidly 
with yielding of the steel. Cracks 
opened up to as much as an inch in 
width. Large horizontal cracks along 
the bottom flange and diagonal cracks 
in the web opened, indicating failure 
in shear and diagonal tension. The 
top of the slab began to crush, and 
deflections increased at a greatly 
accelerated rate. Although the max- 
imum load reached about H-77, 
excessive deflection from yielding of 
the bars was such that this load 
could not be maintained. 

Actual collapse came under an 
applied load of about H-72 when in 
succession both bottom bars broke 
and the top slab crushed through its 
full depth. The last reading before 
collapse showed a total deflection of 
ft. 

One of the principal purposes of 
the composite beam test was to 
observe the action of the beam and 
slab as an integral T-section. The 
results seem to confirm completely 
the validity of our assumption of 
composite action. At no time during 
the tests was there the slightest 
evidence of differential slippage or 
separation between beam and slab. 
Eight strain-gage points on the slab 
and two on the upper flange of the 
beam indicated a distribution of 
stress over the entire section. 


Stresses in Steel and Concrete 


An approximation of the stresses 
in the steel and concrete during 
testing is perhaps of interest, but 
this is odered with some reservations. 

Any computation of stresses must 
include some assumption of loss of 


original prestressing force due to 
creep and shrinkage. For design 
purposes the total eventual loss was 
taken as 15,000 psi in the steel. At 
an age of 53 days after stressing and 
45 days after pouring of the slab, the 
greater part of the losses would prob- 
ably have taken place. The losses 
were accordingly estimated at 10,000 
psi and Table II is based on that 
assumption. Considering the action 
of the beam during testing, this es- 
timate, is probably not far out of 
line, and the stresses shown for loads 
up to H-40 should be a close approx- 
imation. 

After the bean was cracked and 
the load released and reapplied, the 
first crack became visible at about 


load H-25. It will be noted that the 
stress tabulation, Table II, shows 
zero stress in the bottom fiber of the 
concrete at H-24. On the first 
application of load where the beam 
cracked at H-40, the stresses just 
before and after cracking are shown. 
It will be noted that the bottom fiber 
stress before cracking was 600 psi, 
which compares fairly well with the 
635 psi modulus of rupture of test 
specimens broken the same day. 

The stresses shown for the H-60 
load are certainly questionable, as 
the distribution of stress across the 
section and the actual location of 
the neutral axis are very uncertain. 
Based on the known average ultimate 
strength of the bars, the steel stress 
shown is probably high and the con- 
crete stress correspondingly low. 
Yielding of the steel and consequent 
release of some of the prestressing 
force could explain this. The ul- 
timate strength of the bars averages 
about 150,000 psi, whereas the steel 
stress for H-60 loading is shown as 
151,800, and before breaking, the 
beam withstood a load about 25 per- 
cent higher. 


Useful Conclusions Drawn 


While the tests described here were 
limited in scope, the following tenta- 
tive conclusions are perhaps justified 
for a project of this type: 


1. The structural behavior of pre- 
stressed members can be predicted within 
a limit of accuracy comparing favorably 
with that of other structural types. 

2. For heavy workmg loads and for 
some considerable overloads, the struc- 
ture should remain crack free. For a 
concrete structure in a warm, humid at- 
mosphere, constructed over salt water, 
this is a very important consideration. 

3. For very severe overloads resulting 
in cracking, the cracks should close on 
removal of the load and the strength of 
the structure will not be impaired. 

4. The tests demonstrated the rigidity 
which is a claimed characteristic of pre- 
stressed construction, Under any appli- 
cation of expected working loads the de- 
flections were negligible. Under H-40 
loading and after cracking of the beam, 
the deflection was only °/,. in. in a span 
of 46 ft, or '/),9 of the span length. 

5. The performance of the beam has 
fully complied with all specified criteria 
and this design for the Lower Tampa Bay 
Bridge is expected to result in a sound 
and serviceable structure. 

(This article is based on the paper pre- 
sented by Mr. Dean before a joint session of 
the ASCE Structural Division and the Ameri- 
can Concrete Institute, presided over by A. E. 
Cummings, chairman of the ASCE Research 
Committee, at the Chicago Centennial Conven- 
tion.) 
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A great many problems in prestressed 
concrete face the conscientious de- 
signer. An obvious major difficulty is 
the fact that we have no design speci- 
fication or code. Those who point 
this out most vigorously may be over- 
looking the more important fact that 
we have no basic philosophy of design 
to govern the preparation of such a 
code. 

We know a good deal about many 
details, and we are rapidly acquiring 
additional knowledge from the re- 
search laboratory and from field ex- 
perience. However, until we add 
engineering judgment and make the 
decision as to what we should attempt 
to design for, with regard to a code 
we are in the position of not being 
able to see the forest because of the 
multitude of trees in the way. 

Although it seems entirely possible 
to draft a code for design in pre- 
stressed concrete in a form similar to 
that in use for ordinary reinforced 
concrete, the end results in terms of 
strength or useful limit loading may 
be entirely unsuitable. The reason 
for this situation is, of course, the 
not-too-well-recognized fact that de- 
sign procedures and methods of anal- 
ysis for reinforced concrete are es- 
sentially empirical rather than ra- 
tional. This does not imply that 
such procedures are inadequate. It 
does mean that techniques which are 
empirical cannot be extended to other 
conditions or materials than those for 
which they were devised. 

Although we are accumulating a 
good deal of experience with pre- 
stressed concrete, the interpretation 
of this experience in terms of strength 
or satisfactory performance is not a 
simple matter. Such field experience 


will, of course, indicate some of the 
conditions that are completely unsat- 
isfactory, but it cannot measure pos- 
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sible undue conservatism in design. 
Moreover, the most severe conditions 
for which provision should be made in 
a design for a class of structures may 
not ever be encountered in a particu- 
lar structure. The fact that a struc- 
ture stands up does not always mean 
that it is satisfactorily and conserva- 
tively proportioned. 

Our factors of safety in general are 
large enough so that ordinarily little 
information can be obtained from the 
performance of a structure unless it 
is unsatisfactory by an extremely wide 
margin, or unless we have some theo- 
retical basis for interpreting the ob- 
servations made on it. 


Old Types at a Disadvantage 


Well established methods, materials, 
and structural types always are at a dis- 
advantage in competition with new ideas. 
It might appear that lack of experience 
with new procedures would cause them 
to be treated with more conservatism 
than old ones. However, this has not 
generally been the case. It is an easy 
matter to reduce factors of safety when 
one does not know what they are, in or- 
der to make the new structure appear 
economical as compared with the old. 
This reduction may not be serious. We 
all realize that it would be possible to in- 
crease working stresses or reduce safety 
factors for commonly accepted structural 
types without running into serious diffi- 
culties. 

In fact, the more general and wide- 
spread is a particular type of structure, 
the more conservative are the codes that 
provide for its design. This point can 
be best illustrated by reference to the de- 
sign procedures for slab floors in buildings. 
The advent of the so-called flat-slab type 
of construction saw the introduction of 
designs which involved tremendous sav- 
ings in materials and costs over more com- 
monly accepted competing structures. 


As rational methods for the analysis of 
slab structures were developed, the design 
provisions became more conservative. 
Yet the advantages given to flat-slab 
construction, in terms of code design pro- 
visions, exist to the present day. 

The lack of a basic design philosophy is 
now, and has always been a cause of dif- 
ficulty in the evaluation of new concepts, 
materials, and techniques. The use of 
prestressed concrete, although it possesses 
advantages which are real and important, 
may either be benefited or hurt until a 
basis for the evaluation of this new mate- 
rial relative to ordinary concrete is estab- 
lished. Whether the comparison be in 
terms of ultimate strength, working loads, 
or some modified combination of the two, 
the decision as to the choice of a factor of 
safety will be the primary and perhaps the 
only important criterion in the choice be- 
tween these two methods of construction 
in reinforced concrete. 

In arriving at the proper solution of the 
problem, the role of research is most im- 
portant. In this respect, research has 
three aspects: (1) analysis and analytical 
study. (2) laboratory experiment, and 
(3) observation and experience. The anal- 
vsis is required to tell us what to look 
for and what to test; the laboratory re- 
search permits us to evaluate different 
ranges in behavior up to and including 
ultimate strength; and field experience 
and observation delineates the practical 
problems of construction and design that 
must be taken into account. 

The writer feels that concentration of 
effort applied on these various directions 
will lead us shortly to a satisfactory basis 
for the evaluation of prestressed concrete 
and for the development of proper regu- 
lations for design. It is to be hoped that 
in the process of solving this particular 


-problem, the entire problem of engineer- 


ing design will have been put on a firmer 
basis so that future similar problems can 
be more readily resolved. 
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What do we need to know about prestressed concrete? (Cont.) 


Three fundamental concepts considered 


1. Working Loads, Useful Strength, 
and Ultimate Strength 


Although there may be some am- 
biguity in the definition of ‘‘normal”’ 
conditions, it is fairly convenient to 
consider that these are the conditions 
under which a structure is subjected 
to its usual, normal, or design load. 
Of course, somewhat improbable com- 
binations of loading may have to be 
combined for this condition. How- 
ever, if we use a ““working-load”’ spec- 
ification, the stress at this load is ar- 
bitrarily but unequivocally defined. 
If we use a load factor or ultimate 
load specification, the stress at work- 
ing load is less definite but the uncer- 
tainty in this magnitude does not 
cause us undue difficulty. 

There is always, and there always 
should be, a considerable margin be- 
tween the working load and the useful 
strength of the structure. The use- 
ful strength is defined as that load or 
combination of loads beyond which 
some undesirable action of the struc- 
ture occurs. This may be too large 
a deflection, too great a stress, too 
much cracking, or some other condi- 
tion which impairs the appearance, 
the capacity, or the deformation of 
the structure. 

There is less ambiguity and uncer- 
tainty about the ultimate strength, 
which is, of course, measured by that 
load or combination of loads which 
produces failure or collapse of the 
structure. 

In any comparison of prestressed 
and ordinary concrete we may have 
different criteria for the different con- 
ditions. At working loads, it is con- 
sidered permissible to have some 
cracking in ordinary concrete but it 
has been uncommon until recently 
to permit cracking in prestressed 
concrete. Moreover, because of the 
difference in the materials, or possibly 
only because of the condition of pre- 
stress, there may be a difference in 
the type of failure of structures de- 
signed for the same condition in pre- 
stressed and in ordinary concrete. 


2. Brittle and Ductile Failures 


Although designers in structural 
steel have only recently become con- 
cerned with brittle failures, the de- 
signer in reinforced concrete has been 
aware of the distinction between 
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brittle and ductile failure for a long 
while. Asa matter of fact, building 
code specifications are written in such 
a way as to avoid brittle fractures by 
limitations on the stresses permitted 
in the concrete and the steel, and in 
other ways. 

The same types, of phenomena oc- 
cur in prestressed Concrete as in sim- 
ple reinforced concrete. For under- 
reinforced beams the prestress is 
overcome before failure takes place. 
Such a failure is a ductile failure and 
generally is similar to that which 
would occur if the structure did not 
have initial prestress. However, in 
an over-reinforced beam, failure oc- 
curs by crushing of the concrete, and 
although the failure may depend on 
the amount of prestress, in general the 
steel does not yield before crushing of 
the concrete takes place. It would 
be ertirely logical to provide for a 
greater factor of safety in an over- 
reinforced prestressed beam than in an 
under-reinforced beam because of the 
difference in the characteristics of the 
failure of these two types of member. 

In our discussion of flexural failure 
we did not include other types of 
failure which are also generally unde- 
sirable and have the characteristics 
of brittle failures. These are failures 
in shear or diagonal tension (gener- 
ally even more sudden and disastrous 
than failures in compression) and fail- 
ures in bond, which may also be of the 
same type. Although failures in 
shear are less common in prestressed 
concrete, they can occur. Fortu- 
nately, provisions can be made to 
avoid them. Failures in bond or an- 
chorage must be considered, and steps 
must be taken to avoid such failures 
in prestressed concrete. 


3. Choice of Factor of Safety 


However the engineer goes about 
designing a structure, he must either 
explicitly or implicitly choose a fac- 
tor of safety or margin of safety of 
some sort. The mere selection of de- 
sign loads, and the choice even of a 
method of analysis, sets a value for 
this factor. It is not my intention 
here to go into such matters as the 
choice of working loads or of maxi- 
mum loads from the point of view of 
probability, and the influence of vari- 
ations in material and other uncer- 
tainties on the necessary allowance to 


be made for material strength. These 
are certainly items to be considered 
but they are minor details compared 
with the fundamental philosophical 
problem, which is essentially a matter 
of engineering judgment in the selec- 
tion of a factor of safety. 

We have already discussed the 
reasonableness of allowing a greater 
factor of safety for undesirable types 
of failure. We must recognize that it 
is impossible to require all structures 
to be designed so that they fail in a 
ductile fashion. Such a provision 
may be grossly uneconomical in par- 
ticular cases. The numerical differ- 
ences in factor of safety for the dif- 
ferent types of failure might perhaps 
be rationalized on the basis that these 
various failures are associated with a 
more nearly constant factor of safety 
based on energy absorption. 

However, a major problem still 
remains. This is the selection of a 
factor of safety in terms of useful 
strength or in terms of ultimate 
strength, or the weighing of the factor 
of safety in terms of the margin be- 
tween working load and_ useful 
strength, or between useful strength 
and ultimate strength. In_ high- 
strength steel, which is used for rein- 
forcement in prestressed concrete, 
there is no definite yield point. There- 
fore there may be a considerable 
margin between the development of 
the yield strength and the ultimate 
strength of the steel. In this range, 
secondary failures may be developed. 

How much allowance should be 
made in factor of safety for the range 
between the load at which cracking 
takes place and that at which ini- 
tial yielding occurs? Should pre- 
stressed concrete be designed on the 
basis of a load factor, for either the 
maximum useful load or the ultimate 
load? How much allowance should 
be made for the range between these 
two values in selecting the factor? 
These points require an answer, even 
though it be an evasive one, before we 
can make either economic or adequate 
use of prestressed concrete. It is in 
this field that research must be con- 
centrated—not only laboratory re- 
search but also the application of en- 
gineering judgment. Perhaps some 
further light on these points will be 
obtained in a comparison of the prop- 
erties of prestressed concrete with or- 
dinary concrete. 
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Prestressed and ordinary reinforced concrete compared 


1. Relative Strength and Deflection 


In general an ordinary concrete 
beam in the stage below cracking 
shows a linear relationship between 
load and deflection corresponding to 
the action of a homogeneous section. 
At the cracking load, the load deflec- 
tion relationship begins to curve off 
from the initial slope and approaches 
another straight line which corre- 
sponds to the properties of the com- 
pletely cracked section. The curva- 
ture, however, increases as the steel 
yields, and the load deflection curve 
becomes practically horizontal at the 
maximum load. 


In a prestressed beam of the same 
materials the initial slope correspond- 
ing to the homogeneous section is the 
same, and the curve follows this line 
until the concrete cracks. The crack- 
ing occurs at a considerably higher 
load because of the action of the pre- 
stress. The curve then slopes over 
more sharply to reach about the same 
ultimate load and the same ultimate 
deflection as in the beam without pre- 
stress, for an under-reinforced beam. 
In other words, for moderate amounts 
of reinforcement the effect of the pre- 
stress on the maximum load-carrying 
capacity and on the maximum deflec- 
tion is negligible. However, the 
shape of the load deflection curve is 
considerably different from that for a 
beam without prestress, and in gen- 
eral the useful energy absorbing capac- 
ity of the prestressed beam is higher. 
Even in the case where loads may be 
applied and released, where the level 
of loading is somewhat below the ulti- 
mate strength, the characteristics of 
the two types of beams are such that 
the ordinary beam has a much greater 
flexibility then the prestressed beam 
in the range up to and slightly above 
working loads, but the maximum de- 
flection and maximum load are 
roughly the same for beams of the 
same materials. 


Although the strengths of under- 
reinforced beams are not appreciably 
affected by prestress, it seems logical 
to permit a lower factor of safety in 
the prestressed beam than in the one 
without prestress because of the more 
favorable action at working loads and 
the greater energy absorbing capac- 
ity up to the maximum useful load. 
Just how much this differential should 
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be is a question that must still be 
studied. 

The effect of the prestress is not 
the only matter to be considered. 
There is in addition the effect of the 
difference in properties of the steel 
and concrete used in prestressed con- 
struction and in ordinary reinforced 
concrete. There is a further question 
also of the desirable amount of pre- 
stress. The shape of the load deflec- 
tion curve can be controlled within 
certain limits by the magnitude of 
the prestress, and there seems to be 
no reason why the most favorable 
type of curve should not be provided. 

For over-reinforced beams, the ef- 
fect of the initial tension in the steel 
on the maximum load may be con- 
siderable. In general, the higher the 
initial tension the greater the ca- 
pacity of the beam, provided that 
damaging effects are not produced in 
the unloaded beam by the large pre- 
stress. 

Although it is generally accepted 
that compressive failures are to be 
avoided in reinforced concrete, they 
may not be as serious in a prestressed 
beam as in one without prestress. 
This is a point that should be studied 
further in terms of the relative econ- 
omy of under-reinforced and over-re- 
inforced beams (which is probably a 
function of relative costs of steel and 
concrete and the relative advantage 
of savings in dead weight). The 
writer would probably base his deci- 
sion on relative energy absorbing ca- 
pacity, but he must confess that con- 
siderable substantiating evidence 
would be required to induce him to 
prefer an over-reinforced to an under- 
reinforced prestressed beam. 


2. Shear, Diagonal Tension, 
and Bond Failure 


Even with no explicit provision for 
shear or diagonal tension, a _pre- 
stressed beam has a greater resistance 
to shear than an ordinary concrete 
beam because of : (1) the additional 
compression in the concrete, which 
reduces the diagonal tension arising 
from the shearing forces; (2) the 
different nature of the diagonal ten- 
sion failure which arises from the ab- 
sence of a flexural tension crack to 
start this failure. 

In a beam without diagonal web 
reinforcement or vertical stirrups, af- 


ter a tension crack starts it tends to 
curve off into a diagonal tension crack 
under the influence of shear. When 
such a crack reaches the compression 
area of the beam, the shearing forces 
must be carried completely by the 
concrete section above the crack. In 
regions of high shear a tendency to 
induce a compression failure because 
of the combined stresses has been 
noted. This tendency is delayed in a 
prestressed beam because of the delay 
in the initiation of the diagonal crack 
to trigger the ‘‘shear’’ failure. 

It is a relatively simple matter in 
under-reinforced beams to avoid shear 
or diagonal tension failures. In such 
beams these failures are as serious in 
prestressed as in ordinary concrete 
and should be avoided at all costs 
either by bending up reinforcement or 
by stirrups if the strength of the con- 
crete alone is not sufficient. 

There is some reason to believe 
from a few tests that have been made 
that shear failure in a prestressed 
beam without web reinforcement may 
be even more sudden than in a beam 
without prestress. This arises from 
the fact that the action of the pre- 
stress may be to delay the inception 
of a shear failure. However, once 
the failure begins, the influence of 
the prestress in ameliorating the con- 
ditions is no longer felt, and there may 
even be an excess of energy tending to 
separate the beam along a diagonal 
tension crack which forms suddenly 
rather than gradually. Therefore, 
unless the prestress is high enough to 
prevent the shear failure altogether, 
it does not seem wise to depend on it 
to avoid providing otherwise for shear 
and diagonal tension. 


3. Bond and Anchorage 


In prestressed concrete, as distinct 
from ordinary concrete, it is possible 
to depend entirely on the end anchor- 
age of the reinforcement rather than 
on the bond throughout the length of 
the bar. On the other hand, such 
dependence introduces problems 
which have not been completely 
studied. In a prestressed beam, un- 
bonded compared with bonded rein- 
forcement generally involves a lower 
ultimate load. There may be some 
advantages from the point of view of 
construction operations in unbonded 
reinforcement. There may be cor- 
responding disadvantages in fatigue 
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What do we need to know about prestressed concrete? (cont.) 


and creep in the anchorage details. 
A good deal of study is required to de- 
fine the problem in such a way that it 
can be solved. 

Because end anchorages may be 
needed to apply the prestress in the 
first place, the additional bond 
strength required under normal load- 
ing conditions is considerably less in 
a prestressed beam than in an ordi- 
nary beam. This is fortunate because 
of the difficulty in providing the 
proper bond resistance in a prestressed 
beam. In most instances the bond- 
ing of the reinforcement is accom- 
plished by grouting after the steel is 
tensioned. The grout must be placed 


in such a way that its subsequent 
shrinkage does not destroy the bond 
This has been 


resistance. accom- 


The major problem in prestressed 
concrete is the fundamental one of 
selecting the proper basis for design, 
as previously discussed. Although 
this is a question which will require 
the most effort for its solution and for 
which even the technique for arriving 
at a solution has not been clearly de- 
termined, there are a number of spe- 
cific problems which must also be 
solved in order to permit the most 
efficient and economical use of pre- 
stressed concrete. Seven of these 
problems are considered in succeed- 
ing paragraphs. 


1. Bond, Anchorage, and 
Prestressing Methods 


Some of the problems concerned with 
bond and anchorage have already been 
dealt with. Many of these problems are 
related to the technique used in applying 
the pre-tension or post-tension. Because 
many of the available procedures are pat 
ented, objective research has been some 
what difficult. Laboratories are right 
fully reluctant to make comparisons 
among patented methods. It is to be 
hoped that sufficient fundamental re 
search can be accomplished to permit the 
development of a number of procedures 
which will be satisfactory and that the 
choice among these procedures can be 
based primarily on their cost or on the 
cost of the equipment and special fittings 
required. 

Much more development will be ac 
complished in the methods of construc 
tion, particularly in provisions for contin 
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Special problems discussed 


plished by the use of admixtures such 
as aluminum powder in the grout. 
Other ways may be more desirable. 
Because of the different nature of 
the surface of high-strength steel as 
compared with the surface of ordinary 
structural steel, with which we are 
familiar, and because of the high 
stresses in the reinforcement in pre- 
stressed concrete, the subject of bond 
strength must be studied almost 
completely anew. Our background 
of experience in bond resistance, 
which was almost completely invali- 
dated by the advent of the new type 
of deformed reinforcing bar, is again 
of little use in the problems of bond 
which arise in prestressed concrete. 
In this regard it must be pointed 
out that we need only insure the exist- 


uous structures and in the fitting together 
of precast units. 

A recent development that seems to of 
fer considerable attractiveness is the pos- 
sibility of using bars instead of wires. 
Ultimately the choice among the various 
kinds of reinforcement and the various 
methods of fabricating prestressed con- 
crete will be based on the simplicity of the 
construction methods and the cost. 


2. Fatigue Strength 

The fatigue strength of prestressed 
concrete appears to be almost entirely 
related to the bond strength under re 
peated loading and the strength of the 
anchorage under such loading. Of course, 
the fluctuation in stress in the reinforce- 
ment or at the anchorage is relatively 
small for the majority of the loadings 
that occur. It is well known that the 
stress in the reinforcement is practically 
independent of the load up to the load at 
which the initial tension force is over 
come. However, even the slight fluctua 
tion in stress that occurs under live load 
ing is at a relatively high level, and the 
clamping or anchoring of the ends of the 
reinforcement inevitably produces stress 
concentrations. Tests of the adequacy 
of anchorages under even these small 
fluctuations should be made in those 
cases where it is proposed to depend en- 
tirely on the anchorages to develop the 
stress in the reinforcement. 


3. Fire Resistance 


The fire resistance of prestressed con- 
crete has long been a subject of discus- 


ence of a sufficient bond strength to 
carry the changes in stress in the re- 
inforcement due to the loading. This 
is a somewhat different condition 
from that required to develop the 
strength of a bar near its end. Of 
course, the conditions become more 
nearly similar in the case of pre- 
stressed and ordinary concrete when 
the problem is that of anchoring the 
bar by means of bond alone, as is the 
case in those uses of pre-tensioned re- 
inforcement where the anchorage does 
not become a part of the final struc- 
ture. Here experience has already 
indicated that unusually long lengths 
of embedment are required to develop 
the anchorage forces, and there is a 
real danger of progressive slip from 
the end of the bar to the middle. 


sion. The major problem here, of course, 
is in the possibility of loss in prestress due 
to the changes in length or changes in 
physical properties caused by the heat. 
The insulating effect of the concrete 
should be taken into account. However, 
a secondary factor must be considered. 
This is the possible change in strength of 
the anchorage as it is heated and while it 
is subjected to sustained loading during 
the fire. A failure of the anchorage may 
require the load to be carried by bond, 
which may or may not be adequate under 
this severe temperature condition, or 
even under ordinary conditions. 


4. Sustained Loading 


The problem of sustained loading is per- 
haps of greatest importance in connection 
with the anchorage strength. However, 
thete may be problems of creep associ- 
ated with long-time live loading of high 
intensity. The creep may occur in bond 
along the bar, or the end anchorage may 
relax sufficiently to reduce the prestress. 
The stress levels which it is desirable to 
use in the reinforcement and in the con- 
crete are also determined in part by the 
level at which creep begins to appreciably 
reduce the prestress force. 


5. Reversed Loading 


Prestressed concrete is particularly ef- 
ficient for the resistance of forces which 
always act in the same direction. There 
would be little reason to consider pre- 
stressed concrete if concrete were as 
strong in tension as it is in compression, 
although even here the possibility of a 
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more economical structure with tension 
carried by high-strength steel might be 
inviting. However, when loads are re- 
versed in direction so that the stresses 
may change in sign, then the problem be- 
comes complicated by the fact that we 
must have our cake and eat it too. 

For example, in a beam if the reinforce- 
ment in the lower side is prestressed in 
tension, the concrete on that side is pre- 
stressed in compression. Then, although 
the beam is favorably preloaded to resist 
positive bending moment, it is unfavor- 
ably loaded to resist negative bending 
moment. To prestress the reinforcement 
in both faces of the beam would increase 
the prospect of a compression failure in 
the concrete. All the steel might be 
placed at the center of the beam in an at- 
tempt to provide for loading in both di- 
rections, but this is efficient for neither 
direction. The basic problem still re- 
mains, ‘“‘How can we best provide for re- 
versed loading in prestressed construc- 
tion?” 


6. Blast Loading 


This same problem of reversed loading 
arises when a structure is subjected to 
blast. In general, explosive forces may 
act in either direction on a structure, de- 
pending on where the detonation takes 
place with regard to the structural ele- 
ment involved. The provision for equal 
and opposite maximum loads seems to be 
one which is not easily met in prestressed 
concrete. However, there may be a 
solution to this problem which has not 
vet been considered. Further studies 
seem warranted because of the growing 
importance of blast loading in design. 

7. Continuity 

The problem of designing prestressed 
concrete for continuity has been discussed 
by A. L. Parme and G. H. Paris (“‘Analy- 
sis of Continuous Prestressed Concrete 
Structures," Proceedings of the First 
United States Conference on Prestressed 
Concrete, pages 195-206). The general 
problem is concerned with the influence of 
the prestress on the statically indetermi- 
nate quantities in the structure. In order 
to be consistent with concepts of ultimate 
strength, considerable further work is re- 
quired to take into account the condi- 
tions which arise as the structure ap- 
proaches failure or as plastic hinges de- 
velop in it. 

So far as the writer knows, this prob- 
lem has not yet been considered, although 
it isa basic one. It is no more reasonable 
to design a continuous structure on the 
basis of elastic behavior than it is to de- 
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sign a statically determinate beam on such 
a basis. Design for elastic action in pre- 
stressed concrete seems even more inade- 
quate than such a design would be for or- 
dinary concrete. 

An attempt has been made to cover the 
most important points of uncertainty in 
our knowledge of prestressed concrete. 
These are the points concerning which re- 
search needs to be carried out, both in the 
laboratory and in the fieid. There are 
many quantitative problems of detail 
which have not been discussed, but the 
major problems of principle have been 
stated. It is to be hoped that attention 
devoted to these problems will permit us to 
make the best use of this new method of 
construction. 

The most important aspect of the prob- 
lem is concerned with the basic philosophy 


of design. This involves the selection of 
factors of safety or load factors, and must 
be solved before a consistent design pro- 
cedure can be formulated. 

In the preparation of this material the 
writer has had the benefit of discussions 
with his associates and colleagues, and 
with a number of members of the Joint 
Committee on Prestressed Concrete. 
Particular acknowledgment is due Pro- 
fessors C. P. Siess and I. M. Viest, and 
Messrs. J. H. Appleton and E. M. Zweyer 
of the staff of the University of Illinois. 


(This article is based on the paper Mr. 
Newmark presented before a joint session of 
the American Concrete Institute and the 
ASCE Structural Division, presided over by 
A. E. Cummings, chairman of the ASCE Re- 
search Committee, at the Centennial cf En- 
gineering Convention in Chicago.) 


How would you do it? 


Some of the most fascinating chapters in the life and mem- 
ory of an engineer are those which deal with the unusual 
and unexpected situations which almost got him down but 
from which he finally emerged the victor —G. H. Gilkey 


In the construction of the Pan-American Highway along the 


Pacific shore in Peru, engineers elected to locate the highway 
along the side of the sand mountains which slope into the 
ocean at an angle of approximately 60 deg to the horizontal. 
The sand is without moisture as the rainfall averages only 
1/;in. per year. The highway runs about 100 ft above the ocean 
and 500 or 600 ft below the crest of the mountains or dunes. 

It is assumed that the original section was made with an 
angledozer and that the sand was rolled into the ocean until a 
path of sufficient width for construction of the highway section 
was developed. At any rate the highway was constructed and 
immediately the problem of sand spilling on the roadway de- 
veloped. In recent vears, the highway authorities built rock 
walls about 6 ft 7 in. high, for a distance of about twelve 
miles, to hold back the sand. After a period of time, however, 
the sand began to pour over the wall, making it necessary to 
remove the sand constantly. It will block the highway within 
twelve hours in some places, A contractor has a full-time 
contract as sand mover. 

Proposals have been advanced for a tunnel through the moun- 
tains or the building of a rock section along the route. Both 
of these ideas are extremely expensive considering that the 
annual highway budget is only about 12 million dollars. 

A plan that I proposed may be found on page 71, but as far 
as I know it has not been tried. How would you do it? 


Eprror’s Notre: This is the ninth installment of a series which started in 
the February 1952 issue of Civ. ExGinexrinG. In the April issue an article, 
“The Unexpected in Engineering: The Bugs,"’ explains the project and en- 
larges upon the central theme that the problems of the past created the practice 
of the present; that “The engineering of today rests upon a coral reef: sturdy 
remnants of yesterday's bugs."' The process is a continuing one; there will 
always be today’s and tomorrow's bugs to add zest and gray hairs to the 
practice of a profession that in its very nature must cantilever from a codified 
past to an untried future. “Long live bugs" is an ever-present challenge to 
the virility and ingenuity of the engineer. If you have a good bug, why not 
share it? HJG 

The above problem was submitted by Henry Cook, A.M. ASCE, consulting 
engineer, Guayaquil, Ecuador 
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Weir plate holder is installed in end of 
sample piece of tile. Extra plastic weir 
plates are pictured at right. 


In connection with the sewer 
engineering work of The Metropoli- 
tan District, Hartford, Conn., it has 
been necessary to devise sewer gages 
for two purposes: 

1. To check compliance with speci- 
fied requirements of the leakage rate 
in new sewers 

2. To measure maximum water 
levels in overloaded sewers 

It is frequently desirable to measure 
the infiltration or leakage of ground 
water into a newly built sewer, 
or other small flow. 

The method previously used for 
measuring rate of leakage flow in new 
sewers involved timing with a stop 


FIG. 1. Plan, section, 
and elevation diagrams 
give details of steel 
weir plate holder with 
Plexiglas weir plate 
bolted in place. 


FIG. 2. Longitudinal section shows two 
typical positions of weir plate holder in 
manhole invert: (1) inserted in end of pipe 
at upstream side of manhole; and (2) set 
in manhole invert. Plate holder is calked 
with jute and clay to prevent leakage past 
outside of holder. 


ENGINEERS’ 


NOTEBOOK 


Weir plates helpful in 
sewer gaging 


ARTHUR W. SWEETON, 3RD, A. M. ASCE, Chief Designing Engineer, 


Bureau of Public Works, The Metropolitan District, Hartford, Conn. 


watch the filling of 1- to 2-gal con- 
tainers, after a mason had been em- 
ployed to build a brick weir in a man- 
hole invert with a pipe spout high 
enough to accommodate the container 
under the spout. With this method, 
a long wait was required for the leak- 
age flow to fill the pipe and rise high 
enough to flow through the spout at a 
steady or uniform rate. 

In an effort to simplify and shorten 
the leakage measurement procedure, a 
search for a better method was 
started. To measure the relatively 
small leakage flow, a V-notch weir 
was first considered, but rejected be- 
cause of the great sensitivity of 
measurement of water level needed. 
To reduce the sensitivity, it was 
decided to try a Sutro proportional 
weir. Computations using the for- 
mulas (Engineering News-Record, 
November 12, 1936, page 679): 


x/b = 


Q 


gave weir-opening sizes and shapes 
(Figs. 1 and 2 and photograph). 

The openings were cut in the '/;- 
in.-thick transparent plastic (Plexi- 
glas) which formed the weir plates. 
Then a weir plate holder of */»-in. 
steel was devised in the form 
of a tapered cylinder to be calked 
into an §8-in. tile pipe at manholes 
with jute or clay. A_ rectangular 
opening with the necessary bolt 
holes was provided in the outlet or 
weir end of the cylinder to which 
weir plates of various shapes and flow 
capacity could be bolted. A small 
hand opening was left in the top of 
the weir plate end of the holder to 
permit the removal of any debris or 
foreign matter which might collect in 
the weir opening and interfere with 
its operation. 

After the opening was cut, the 
weir plates were calibrated with a 
water meter and with timed filling of 
containers of known volume. The 
actual flows did not agree exactly 


1 — arc tanv/y a 


ca' — a/3) 


with the computed flows for some 
reason—perhaps because the plate 
was thicker in relation to the area of 
opening than were the larger Sutro 
weirs used by Camp and others for 
measuring larger flows. The flow 
rates as measured were scribed on 
each weir plate. 

To measure very low leakage rates, 
one plate was cut with a rectangular 
opening '/,. in. wide by 4'/ in. high. 
This was also calibrated, but of course 
did not produce variation in water 
levels proportional to the flow. With 
the three weir plates which were made 
up, it was possible to measure from 
100 to 30,000 gal per day. This is 
equivalent to The Metropolitan Dis- 
trict’s maximum allowed leakage rate 
of 20,000 gal per mile per day for an 
8 to 27-in.-dia sewer from 0.005 mile 
to 1.5 miles in length. 

Because of the small ('/s-in.) clear- 
ance allowed, it was found that our 
weir arrangement would not fit in- 
side some tile pipes which appeared 
to be out of round. As a result, we 
tried calking the weir with clay 
midway in the open half-pipe channel 
through the manhole. This position 
worked so successfully that it has 
been continued when necessary. 

This weir did not raise the water 
upstream as high as the older brick 
weir and overflow pipe method. 
Installation of the weir was so simple 
that a skilled mason was not needed. 
Much less time and consequent cost 
were involved in installing and wait- 
ing for the flow to rise and arrive at 
a uniform rate. Direct readings of 
flow rate in gallons per day could be 
made by anyone and easily converted 
into gallons per mile per day. In 
fact, the general success of the pro- 
portional weir plates for small flow 
measurements prompted the writing 
of this article for whatever use the 
idea might be to others. 

Credit for adapting these ideas to 
our use and setting up the equipment 
rests with fellow engineers and survey 
men in the Hartford Metropolitan 
District, Bureau of Public Works. 
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Western /icks Chicago 


DRIVES SECURE FOUNDATIONS FOR 


The subsoil at the site of the Regional Office and Clinic 
Building of the Veterans Administration in Chicago, is 
“Chicago Clay” at its worst. In view of previous founda- 
tion difficulties in this area, piling specifications placed 
full responsibility on the foundation contractor, while 
allowing a wide choice as to pile type and procedure. 
Western’s Projectile pile was selected. 


lt was necessary to obtain approval of the type and 
method of installation. In accordance with the specifica- 
tions, two groups of seven Projectile type piles each were 
driven and one pile in each group was subjected to an 
80-ton load test. Measurement of tested piles showed 
less than 0.3 inch settlement under 80 tons. Specifica- 
tions permitted 0.6 inch. This testing operation required 
12 days. 


Upon approval from the Veterans Administration, driv- 
ing of the contract piling was started. Installation of 
1380 piles was completed in 45 working days. 


VETERANS ADMINIST 


length with close-fitting steel 
core, is driven into the ground. 
The core is removed and the 
closed end pipe section is 
driven out of the tube using 
the core as a follower. Foreign 
matter is excluded from the 
drive-tube by a gasket at- 
tached to the upper end of 
the pipe. When the driving of the pipe has been completed a corrugated 
shell is screwed down over the dogs (or anchors). These anchors are welded 
onto the pipe and develop a strong mechanical bond between the two sec- 
tions. When required by site conditions, an alternate water-tight slip-joint 
is used. Both sections are then filled with concrete. 


As the job progressed, five additional load tests to 80 
tons each were conducted on piles selected by the Vet- 
erans Administration Resident Engineer. All were simi- 
lar in behavior, with a net settlement of less than one-half 
of the allowable. No measurable horizontal movement 
of individual piles of groups of piles was detected. Al- 
though all piles were redriven, as required by the Speci- 
fications, practically no movement occurred, indicating 
that the slight heave which had been observed in the 
lower section, was due to compaction of the hardpan 
under the bottom of the pile. 


Consultation is invited. Write for our catalog. 


COMPLETE FOUNDATIONS FOR 


CIVIL ENGINEERING ¢ January 1953 


INDUSTRIAL PLANTS, POWER PLANTS, PIERS AND DOCKS, BRIDGES, AIRPORTS, 
STEEL PLANTS, HOUSING PROJECTS, COMMERCIAL BUILDINGS, SCHOOLS, ETC. 


WESTERN FOUNDATION CORPORATION 
308 W. Washington St., Chicago 6, lll. —* 


2 Park Avenue, New York 16, N. Y. 
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SAN FRANCISCO CONVENTION 


SPONSORED BY THE SAN FRANCISCO SECTION, 


TOGETHER 


WITH THE HAWAII AND SACRAMENTO SECTIONS 


REGISTRATION 


Farrmont Main lobby. 
Hours: Monday, March 2, 9:00 
a.m. to 5:00 p.m.; Tuesday, March 
3, and Wednesday, March 4, 9:00 
a.m. to 9:00 
March 5, and Friday, March 6, 
9:00 a.m. to 5:00 p.m 


| 


Thursday, | 


Registration fee, except ladies and 


students, $5.00. Advance registra- 
tion desirable to assure admittance 
to some functions which are limited 
as to numbers 


LOCAL SECTIONS 
CONFERENCE 


Monday, March 2 
Tuesday, March 3 


9:30 A.M. 
FAIRMONT HOTEL 


Representatives of Local Sections 
of ASCE in the West will convene 
to discuss the expanding activities 
of ASCE at the Local Section level 
The Conference, which is primarily 
for invited delegates of selected 
Sections, will be open to any and all 
who may be interested in the activi 
ties and operational details of ASCE 
Local Sections 


TUESDAY AFTERNOON 
MARCH 3 


Air Transport Division 


GARDEN ROOM 

FAIRMONT HOTEL 

Presiding: Terry Owens, Chairman, 
Executive Committee, Air Transport 
Division 


Jet Transport Economics —Infiu- 
ence on Airports and Airways 
Joun G. Borcer, Chief Project 


Fairmont Hotel 


2:45 


Engineer, Pan American World 


Airways 


Discussion: Ray D. Keity, Super- | 


intendent, Technical Development, 
United Air Lines, Inc. 

Criteria for Planning Utilization of 
Space for Major Air Terminal 
Georce D. Burr, M. ASCE, Senior 
Engineer, San Francisco Public 
Utilities Commission. 

Discussion: Cart Hann, District 
Airport Engineer, Civil Aeronautics 
Administration 


Construction Division 


TERRACE ROOM 
FAIRMONT HOTEL 


A. H. Ayers, Member, 
Construction 


Presiding 
Executive Committee, 
Division 


PANEL DISCUSSION: Effect on 
Construction Industry in Event of 
Reduction in Defense Spending 
Moderator: L. B. Combs, M. ASCE, 
Rear Admiral, CEC, USN Ret., 
Head, Department of Civil Engi- 
neering, Rensselaer Polytechnic 
Institute 


Speakers on following phases: Eco- 
nomics, Construction, Government, 
Financial. 


Engineering Mechanics 
Division 

VANDERBILT ROOM 

FAIRMONT HOTEL 

Presiding: Douglas McHenry, Mem- 
ber, Executive Committee, Engineer- 
ing Mechanics Division 
Investigations in Limit Design 
Josern S. Dorrman, Lt., 
USNR 

Lateral Buckling of Aluminum Alloy 
Channels and Z-beams Subjected 
to Pure Bending 


Harry N. 


San Francisco, Calif. 


Hur, M. ASCE, Re- | 


March 3-6, 1953 


search Engineer, Aluminum Co. of 
America. 


Response of Structure to Explosive- 
Generated Ground Shock 

Georce W. Housner, A.M. ASCE, 
Professor of Engineering, California 
Institute of Technology. 


Power Division 


THEATER 
FAIRMONT HOTEL 


Presiding: HH. V. Lutge, Member, 
Executive Committee, Power Division 


Pacific Gas and Electric Co. 

Power Program 

WALTER Dreyer, M. ASCE, Vice- 
President and Chief Engineer, Pa- 
cific Gas and Electric Co 


Design Features Pacific Gas 

and Electric Co. Hydroelectric 
Development 

J. B. Cooke, Jr., A.M. ASCE, 
Senior Civil Engineer, Pacific Gas 
and Electric Co. 


Discussion: Herpert W. Haner- 
KORN, A.M. ASCE, Engineer of 
Hydroelectric Construction, Pacific 
Gas and Electric Co. 


Cherry Valley Development of 
City of San Francisco 

M. L. Dickinson, M. ASCE, Chief 
Hydraulic Engineer, Power Divi- 
sion, Bechtel Corp. 


Discussion: Westey F. Gertrts, 
A.M. ASCE, Civil Engineer, Hetch 
Hetchy Water Supply, Engineering 
Bureau Power and Utilities, San 
Francisco, Calif. 


Sanitary Engineering Division 


NOB HILL ROOM 
FAIRMONT HOTEL 


Presiding: Harold B. Gotaas, Chair- 
man, Executive Committee, Sanitary 
Engineering Division; and Richard R. 
Kennedy, M. ASCE, Program Com- 
mittee, Sanitary Engineering Division 
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Analysis of Water Quality Criteria 
Jack E. McKee, M. ASCE, Pro- 


fessor of Sanitary Engineering, | 
California Institute of Technology. | 


Control of Drinking Water Quality 
in Open Distribution Reservoirs 


Biarr I. Burnson, A.M. ASCE, 


Supervising Sanitary Engineer, East | 


Bay Municipal Utility District. 


Alum Treatment of Storage 
Reservoirs to Reduce Turbidity 


During Floods 


Ray L. Dersy, M. ASCE, Principal | 


Sanitary Engineer, Los Angeles 
Department of Water and Power; 
Wa. K. Wercut, A.M. ASCE, 
Assoc, Sanitary Engineer, Los An- 


geles Department of Water and | 


Power. 


WEDNESDAY MORNING 
MARCH 4 


Welcome to San Francisco and | 


Business Session 


TERRACE ROOM 

FAIRMONT HOTEL 

Presiding: Walter L. Huber, Presi- 
dent, ASCE 


Welcome by San Francisco Section 
J. G. Wright, President, San Fran- 
cisco Section, ASCE. 

Welcome by City and County of 
San Francisco 

Honorable Elmer E. Robinson, 
Mayor of San Francisco. 


Welcome by State of California 
Honorable Earl Warren, Governor 
of California. 

Response 

Walter L. Huber, President, ASCE. 


Century of Engineering in California 
Walter L. Huber, President, ASCE. 


General Business Session of ASCE 
Award of Daniel W. Mead Student 
Prize to Charles E. Negus, Jr., 
J.M. ASCE, Auburn, Calif. 


MEMBERSHIP LUNCHEON 
Wednesday, March 4: 12:15 p.m, 


GOLD ROOM 
FAIRMONT HOTEL 


Presiding: A M Rawn, Vice-Presi- 
dent, ASCE 


Ropert GorDON SPROUL, 


President, University of California, 
will give the principal address. 
All members, their ladies and guests, 


and friends of ASCE are cordially 
invited to attend this luncheon 


Price, $3.50 per plate. 


WEDNESDAY AFTERNOON 
MARCH 4 


Air Transport Division 


GARDEN ROOM 
FAIRMONT HOTEL 


Presiding: J. G. Bastow, M. ASCE, 


Chief Engineer, Port of Oakland 


Effect of Jet Aircraft on 

Airport Pavements 

Gay_e McFappen, M. ASCE, Chief, 
Airfield Branch, Engineering Divi- 
sion, Office Chief of Engineers, 
Washington, D.C.; J. A. Brsnop, 
A.M. ASCE, Director, Soils and 


Pavement Div., U.S. Naval Civil | 


Engineering Research and Evalua- 
tion Lab., Port Hueneme, Calif. 


Discussion: C. E. Ruopes, Direc- 
tor, Paving Section and Testing 
Div., Public Works Department, 
12th Naval District. 


Determination of Radii of 
Curvature of Taxiways 


Joun HucGu Jones, J.M. ASCE, | 
Asst. Professor of Civil Engineering, | 


University of California; and Asst. 
Engineer, Inst. of Transportation 
and Traffic Engineering; ROBERT 


Horonyerr, A.M. ASCE, Lecturer | 
and Research Engineer, Inst. of | 


Transportation and Traffic Engi- 
neering, University of California. 


Construction and Power 
Divisions, Joint Session 


TERRACE ROOM 

FAIRMONT HOTEL 

Presiding: A. H. Ayers, Member, 
Executive Committee, Construction 
Division 


Civil Engineering Design Features | 


in Pittsburgh and Contra Costa 


Steam Plants—-Pacific Gas and 


Electric Co. 
Wa ter L. Dickey, A.M. ASCE, 


Chief Civil Engineer, Bechtel Corp. 


Some Construction Features in 


Pittsburgh and Contra Costa Steam | 
Plants—Pacific Gas and Electric Co. | 


EpGcar GaARBARINI, A.M. ASCE, | 


General Supt. of Construction, 
Bechtel Corp. 


Construction of Underwater Foun- 
dations for Transmission-Tower 


Line Crossing of San Francisco 


Bay Without Use of Cofferdams 


Ben C. Gerwick, Jr., A.M. ASCE, 
Vice-President, Ben C. Gerwick, | 


Inc., San Francisco, Calif. 


Discussion: Cari W. ApPpLEFoRD, 
M. ASCE, Supervising Civil Engi- 


Hydraulics Division 


VANDERBILT ROOM 
FAIRMONT HOTEL 


Presiding: Thornton J. Corwin, Jr., 


Member, Executive Committee, Hy- 
draulics Division 


Hydraulic Design of Pine Flat Dam 
Amos W. Hoccarp, Supervising 
Hydraulic Engineer, Corps of Engi- 
neers, Sacramento District. 


Surge Chambers for Hydroelectric 
Plants 

J. D. Wortutncton, A.M. ASCE, 
Senior Engineer, Pacific Gas and 
Electric Co. 


Pressure Surge Control at Tracy 
Pumping Plant 

Joun PARMAKIAN, Hydraulic Engi- 
neer, Bureau of Reclamation, Den- 
ver, Colo. 


Sanitary Division 


NOB HILL ROOM 
FAIRMONT HOTEL 
Presiding: Erman A. Pearson, A.M. 
ASCE, Chairman, Sanitary Engineer- 
ing Committee, San Francisco Section 


Radioisotope Removal in Modern 
Waste Treatment 

WARREN J. KaurMan, J.M. ASCE, 
Asst. Professor of Sanitary Engi 
neering, University of California; 
GERHARD KLEIN, Research Engi- 
neer, Institute of Engineering Re- 
search, University of California. 


New Sewage Treatment 

Facilities in San Francisco 

Ben Benas, M. ASCE, Senior 
Engineer, Sewage and Waste Treat- 
ment Div., San Francisco Dept. of 
Public Works. 


East Bay Cities Sewage 

Disposal Project 

R. C. Kennepy, M. ASCE, Chief 
Engineer, East Bay Municipal 
Utility District. 


Structural Division 


THEATER 

FAIRMONT HOTEL 

Presiding: Raymond Archibald, 
Chairman, Executive Committee, 
Structural Division 


Live Loading on Long-Span 
Highway Bridges 

Norman C. Raas, M. ASCE, 
Projects Engineer, Division of San 
Francisco Bay Toll Crossings. 
Wind Load Tests on 

Highway Bridge Models 

Georce S. Vincent, M. ASCE, 
Bridge Engineer, U.S. Bureau of 
Public Roads, Seattle, Wash. 
Stress Measurements on 

San Leandro Creek Bridge 

R. W. Croven, J.M. ASCE, Asst. 


neer, Pacific Gas and Electric Co. 
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Professor of Civil Engineering, Uni- 
versity of California; C. F. Scurr- 
rey, J.M. ASCE, Asst. Professor 
of Civil Engineering, University of 
California. 


DINNER AND DANCE 


Wednesday, March 4 


VENETIAN, GOLD, NOB HILL ROOMS 
FAIRMONT HOTEL 


7:00 p.m. Cocktails 
Venetian Room | 


9:30 p.m. Dancing and entertain- 
ment 


Price, including cocktails, dinner 
and dancing, $8.50 per person. 
Dinner jacket optional. 


The seating capacity is 950 persons. 
Reservations will be accepted in the 
order received 


THURSDAY 
MARCH 5 


CONVENTION EXCURSIONS 


Buses leave from front entrance of 
the Fairmont Hotel at times sched- 
uled below. 


Tour No. 1 
9:00 a.m. 


Pittsburg Steam Plant, Pacific Gas | 
and Electric Co., under construc- | 
tion 


Contra Costa Steam Plant, Pacific 
Gas and Electric Co., complete ex- 
cept for some machinery installa- 
tion | 


Luncheon: Complimentary. 


Return via University of California, 
Materials Testing Laboratory. 


Arrive Convention 
5:00 p.m 


Price, $2.00 


Headquarters, 


Tour No. 2 | 
9:30 a.m. 


Limited to 250 


Ames Aeronautical Laboratory, Na- 
tional Advisory Committee for 

Aeronautics, Moffett Field: 
Construction of 8-ft, supersonic 
wind tunnel | 
Inspection of some of the exist- 
ing wind tunnels 


Luncheon: Complimentary. 


Return via Stanford University. 
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8:00 p.m. Dinner 


9:00 


Arrive Convention Headquarters, 
5:30 p.m. 

(Note: Members desiring to take 
this tour who are not United States 
citizens should make reservations 
well in advance, stating citizenship. ) 


Price, $2.00 


Tour No. 3 
1:00 p.m. 
Limited to 150 
San Francisco Naval Shipyard: 
Dry docks, huge fitting-out 
crane, and completely equipped 
shops 
Reserve (mothball) fleet of 


cruisers and carriers 
Submarine visit 


Arrive Convention Headquarters, | 


4:30 p.m. 


(Note: Members desiring to take 
this tour who are not United States 
citizens should make reservations 
well in advance, stating citizenship. ) 


Price, $1.00. 


THURSDAY EVENING 
MARCH 5 


No organized entertainment is pro- 
vided for Thursday night, as it is 
thought that visitors would prefer 


to have an open evening to visit | 


interesting places of their own selec- 
tion in San Francisco. 


FRIDAY MORNING 
MARCH 6 


STUDENT CHAPTER FACULTY | 


ADVISERS’ CONFERENCE 
FAIRMONT HOTEL 9:30 a.m. 


Faculty Advisers from ASCE Stu- 
dent Chapters in the West will con- 
vene for a one-day discussion of 
Student Chapter problems. 


This Conference, which is primarily 
for invited Advisers, will be open to 
all Contact and Junior Contact 
Members of Chapters and others 
interested in the activities and 
operational details of ASCE Student 
Chapters. 


Highway Division 


THEATER 

FAIRMONT HOTEL 

Presiding: Ralph A. Moyer, A.M. 
ASCE, Chairman, Highways Com- 
mittee, San Francisco Section 


Design and Construction of 
Broadway Tunnel 

G. Wapswortnu, M. ASCE, 
City Engineer, San Francisco, Calif. 


9:45 


10:30 


11:15 


9:00 


9:00 
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Economic Studies in Location and 
Design of Richmond—-San Rafael 
Toll Bridge—a $62 Million Project 
Norman C. Raas, M. ASCE, 
Projects Engineer, Division of San 
Francisco Bay Toll Crossings; 
Ratpu A. Tupor, W. ASCE, Con- 
sulting Engineer, San Francisco, 
Calif. 


Economics of Bank Protection 
Structures to Prevent Erosion of 
Highways 

R. Roprnson Rowe, M. ASCE, 
Supervising Bridge Engineer, Cali- 
fornia Division of Highways. 


California Experience in Correction 
of Highway Landslides and Slipouts 
A. W. Root, A.M. ASCE, Super- 
vising Materials and Research En- 
gineer, California Division of High- 
ways. 


Hydraulics Division 


VANDERBILT ROOM 
FAIRMONT HOTEL 


Presiding: J. K. Vennard, A.M. 
ASCE, Chairman, Hydraulics Com- 
mittee, San Francisco Section 


Symposium: West Coast Hydraulic 
Research Activity at: 

California Institute of Technology 
Oregon State College 

Stanford University 

State College of Washington 
University of California at Berkeley 
University of Washington 


Irrigation and Drainage 
Division 

GARDEN ROOM 

FAIRMONT HOTEL 

Presiding: Harry F. Blaney, Member, 
Executive Committee, Irrigation and 
Drainage Division 


Solutions for Irrigation Problems in 
Alameda Creek Basin 

Herpert Crowie, A.M. ASCE, 
Chief Engineer, Alameda County 
Flood Control and Water Conser- 
vation District. 


Discussion: Joun M. Harey, A.M. 
ASCE, Supervising Hydraulic Engi- 
neer, Division of Water Resources, 
California Department of Public 
Works. 

Some Irrigation and Drainage 
Problems of Mediterranean and 
Near East Countries 

MartTIN R. Huperty, A.M. ASCE, 
Professor of Irrigation, University 
of California, Los Angeles, Calif. 


Use of Colorado River Water in 
California 

RayMonp Mattruew, M. ASCE, 
Chief Engineer, Colorado River 
Board of California. 


Discussion: M. J. Down, M. ASCE, 
Consulting Engineer, Imperial Irri- 
gation District. 
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10:30 


9:00 


10:00 


Soil Mechanics and 
Foundations Division 
NOB HILL ROOM 

FAIRMONT HOTEL 

Presiding: R. F. Blanks, Member, 
Executive Committee, Soil Mechanics 
and Foundations Division 


Soil Mechanics and Geology—with 
Special Reference to San Francisco — 
Area 

ParRKEeR D. Trask, Consulting 
Geologist, Berkeley, Calif. 


Discussion: Harry A. WILLIAMS, | 
A.M. ASCE, Assoc. Professor, Civil | 
Engineering Department, Stanford 
University. 

Building Foundations in 

San Francisco 

CHares H. Ler, M. ASCE, Con- 
sulting Engineer, San Francisco, | 
Calif. 


Discussion: Henry J. BRUNNIER, 
M. ASCE, Consulting Structural 
Engineer, San Francisco, Calif.; and 
Wa. W. Moore, M. ASCE, Dames 
and Moore, San Francisco, Calif. 


Structural Division 


TERRACE ROOM 
FAIRMONT HOTEL 
Presiding: George E£. Brandow, | 
Member, Executive Committee, Struc- 
tural Division 


Structural Observations of the Kern 
County Earthquakes in 1952 
Henry J. Decenxkois, M. ASCE, 
Chief Engineer; and Joun J. 
Gou.tp, Consulting Engineer, San 
Francisco, Calif. 


Heaviest Prestressed Building 
Girders in United States 

T. Y. Lin, M. ASCE, Assoc. Pro- 
fessor of Civil Engineering, Univer- 
sity of California. 


Structural Welding Inspection 

J. L. Beaton, A.M. ASCE, Super- 
vising Highway Engineer; and 
Paut Jonas, Welding Engineer, 
Materials and Research Depart- 
ment, California Division of High- 
ways. 


MILITARY ENGINEERS’ 
LUNCHEON 


Friday, March 6 


12:15 p.m. 


VENETIAN ROOM 
FAIRMONT HOTEL 


Sponsored by the San 


Francisco 


Post, Society of American Military 


Engineers. All members of ASCE 
and their guests are invited. 
Speaker—an outstanding military 


figure (to be announced 


later). 


Tickets, $3.50 per plate. 
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2:00 


2:45 


3:30 


2:00 


3:00 


4:00 


FRIDAY AFTERNOON 
MARCH 6 


Highway Division 


THEATER 
FAIRMONT HOTEL 


Presiding: Roy E. Jorgensen, Chair- 
man, Program Committee, Member | 
Executive Committee, Highway Divi- 
sion 


Appraisal of One-Way Street 
Systems 

D. J. Faustman, A.M. ASCE, 
Traffic Engineer, Sacramento, Calif. ; 
and F, T. Fowrer, M. ASCE, 
Traffic Engineer, Portland, Oreg. 


How California Cities Are Solving 
Their Parking Problems 

W. H. Kennepy, Assoc. Engineer, 
Inst. of Transportation and Traffic 
Engineering, University of Cali- 
fornia. 


Highway Engineering Education 
Program at University Level 

H. E. Davis, A.M. ASCE, Director; 
and R. A. Mover, A.M. ASCE, 
Professor of Civil Engineering and | 
Research Engineer, Inst. of Trans- 
portation and Traffic Engineering, | 
University of California. 


Arterial Highways 
E. T. Tetrorp, M. ASCE, Traffic | 


| 

| 

Redesign of Intersections on | 
| 

California Division of | 


Engineer, 
Highways. 


Irrigation and Drainage 
Division 

GARDEN ROOM 

FAIRMONT HOTEL 

Presiding: Harry F. Blaney, Member, | 
Executive Committee, Irrigation and 
Drainage Division 


Operation of Central Valley Project 
Martin H. Briote, M. ASCE, 
Superintendent, Central Valley Proj- | 
ect Operations, Bureau of Reclama- | 
tion, Sacramento, Calif. 


Discussion: T. B. Wappet, M. | 
ASCE, Asst. State Engineer, Divi- 
sion of Water Resources, California 
Department of Public Works. 


Statutory Control of Ground Water 
Draft 

S. T. Harpinc, M. ASCE, Consult- 
ing Engineer, Berkeley, Calif. 


Discussion: CONKLING, 
Member, Executive Committee, 
Irrigation and Drainage Division. 


California State-Wide Water Re- 
sources Investigation | 
A. D. Epmonston, M. ASCE, State 

Engineer, Div. of Water Resources, | 


2:00 


3:00 


4:00 


2:00 


3:00 


California Department of Public 
Works, Sacramento, Calif. 


Discussion: A. N. Murray, A.M. 
ASCE, Regional Planning Engineer, 
Bureau of Reclamation, Sacra- 
mento, Calif. 


Soil Mechanics and 
Foundations Division 

NOB HILL ROOM 

FAIRMONT HOTEL 

Presiding: R. F. Blanks, Member, 
Executive Committee, Soil Mechanics 
and Foundations Division 


Design and Construction Problems 
for Rock-Filled Dams 

Donatp J. Bierrus, A.M. ASCE, 
International Engineering Co., Inc.; 
and J. P. Hawke, A.M. ASCE, 
International Engineering Co., Inc. 


Discussion: 1. C. Steere, M. ASCE, 
Consulting Engineer, San Francisco, 
Calif. 

Geology and Dams in California 
ELMER Mar iAve, Geologist, Divi- 
sion of Water Resources, California 
Department of Public Works, Sacra- 
mento, Calif. 


Discussion: Hype Forpes, M. 
ASCE, Engineer and Geologist, 
Palo Alto, Calif. 


Foundation Treatment for Earth 
Dams on Rock 

Tuomas F. Tuompson, Aff. ASCE, 
Chief of Geologic Section, South 
Pacific Division, Corps of Engi- 
neers. 

Discussion: Wm. Garpner, Geolo- 
gist, U.S. Bureau of Reclamation, 
Sacramento, Calif. 


Surveying and Mapping 
Division 

VANDERBILT ROOM 

FAIRMONT HOTEL 

Presiding: W.H. Rayner, Member, 
Executive Committee, Surveying and 
Mapping Division 


Cooperative Topographic Mapping 
Program in California 

C. A. Ecxiunp, M. ASCE, Pacific 
Region Engineer, Topographic Divi- 
sion, USGS, Sacramento, Calif. 


Discussion: Tracy L. ATHERTON, 
Topographic Engineer, California 
Division of Water Resources, Sacra- 
mento, Calif. 


Triangulation and Lambert Coor- 
dinate System for California 
Lansinc G. Smmmons, M. ASCE, 
Chief Mathematician, U.S. Coast 
and Geodetic Survey, Washington, 
D.C. 

Discussion: F. H. Morrttt, Asst. 
Professor of Civil Engineering, 
University of California. 
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Waterways Division 


TERRACE ROOM 
FAIRMONT HOTEL 


Presiding: W. O. Hiltabidle, Chair- | 


man, Executive Committee, Water- 
ways Division 


Fish Rescue Project at Pacific Gas 
and Electric Co. 
Steam Plant 
James E. Kerr, A.M. ASCE, Senior 
Engineer, Bechtel Corp. 


Model Studies for Apra Harbor, 
Guam, and Los Angeles Harbor 

Rosert T. Knaprp, M. ASCE, 
California Institute of Technology; 
and Vitro A. Vanont, M. ASCE, 
California Institute of Technology. 


Discussion: J. W. Jounson, M. 
ASCE, Prof. of Civil Engineering, 
University of California. 


Salt Water Barriers in San 
Francisco Bay 
Byron L. Nisuxian, M. ASCE, 


Consulting Engineer, San Francisco, 
Calif.; and Paut Cusninc, A.M. 
ASCE, President, Hydraulic Dredg- 
ing Co., Oakland, Calif 


Discussion: Donato J. BLetrrvs, 
A.M. ASCE, International Engi- 
neering Co., Inc 


POST CONVENTION 
TOUR TO HAWAII 


Tuesday, March 10 


Registration: 9:30 to 10:30 a.m., 
at University of Hawaii Adminis- 
tration Building. Fee, $3.00, ex- 
cept ladies and students 


Opening Session 


ANDREWS AMPHITHEATER 
UNIVERSITY OF HAWAI 


Presiding: George C. Wallace, Presi- 


dent, Hawaii Section 


Address of welcome 
Governor of the Territory 


Noon Luncheon 


2:00 
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Host, University of Hawaii Student 
Chapter. Price, $1.50 per plate 


Technical Meeting, University of 
Hawaii 


Bridges on the Hamakua Coast 
Highway 

Ropert W. Bett, M. ASCE, 
Superintendent of Public Works 
and Territorial Highway Engineer. 


Construction of Honolulu’s Outfall 
Sewer 
Georce C. M. ASCE, | 


Contra Costa 


9:00 


12:30 


2:00 


6:00 


9:30 
a.m. 


Engineer, Division of Sewers, De- 
partment of Public Works, City 
and County of Honolulu. 


Basal Water Development in Hawaii 
Lestre J. Watson, M. ASCE, 
Engineer, Division of Water Re- 
sources, Honolulu Board of Water 
Supply. 


Wednesday, March 11 
Field inspection trip 


Nuuanu Pali and South Shore 


Drive 
Halawa underground 
pumping plant 


water 


Luncheon 


| 
Pearl Harbor Naval Reservation. | 


Price, $1.50 per plate. 


Tour of Pearl Harbor Naval 
Reservation 


Hawaiian Luau (feast) 

Includes cocktails and Hawaiian 
entertainment. Informal or Ha- 
waiian dress. Price $10.00 per plate 
for everything. 


Reservations: As this will be the 
height of the tourist season, reser- 
vations for travel and hotel should | 
be made early. Handling arrange- 
ments for the Hawaiian Section is: 

Mr. George R. Smith 

210 Post St. 

San Francisco 8, Calif. 
A deposit of $50.00 should accom- | 
pany requests for Hawaiian travel | 
and hotel reservations. 


LADIES’ ENTERTAINMENT 


Ladies Headquarters: 


CALIFORNIA ROOM 
MEZZANINE FLOOR 
FAIRMONT HOTEL 


The California Room will be the 
starting point of all events. It will 
be open 9:00 a.m. to 5:00 p.m. 
Monday through Friday. Hostesses 
will be in attendance to serve coffee 
in the morning and tea in the after- 


noon and to answer questions. 


Tuesday, March 3 


Peninsula sight-seeing trip 
Sunset Magazine headquarters 
Luncheon at Allied Arts Guild 
Stanford University 

Price, $3.50 per person . 


Wednesday, March 4 


Coffee hour, California Room 


Membership luncheon, Gold Room, | 
Fairmont Hotel 


Cocktails and dinner dance, Vene- | 
tian, Gold and Nob Hill Rooms, 
Fairmont Hotel 


9:45 


12:30 
p.m. 


9:00 
a.m. 


Noon 
2:00 
p-m. 


7:00 
p.m. 


9:00 
a.m. 


Thursday, March 5 


San Francisco sight-seeing trip 
Tour through part of city 

Main stop at McClellan's Nur- 
sery, famous for air-expressing 
orchids, gardenias and heather 


Luncheon at Olympic Lakeside 


Country Club 
Price, $4.00 per person 


Friday, March 6 


Luncheon and Aquacade 

Tonga Room, Fairmont Hotel 
Featuring the Crystal Plunge 
Swimming Team including Olym- 
pic Games participants 


Price $4.00 per person 


STUDENT CHAPTER 
CONFERENCE 
Monday, March 2 


Registration (free to students and 
their wives) and housing. 
Lobby, Fairmont Hotel. 


“Meet-the-Board” luncheon 
Venetian Room, Fairmont Hotel 


Student paper competition 
Nob Hill Room, Fairmont Hotel 


“Get acquainted” dinnerand smoker 
Stag. Place to be announced. 

Half of dinner costs to be borne by 
Convention. 


Price $2.00, per student. 
Tuesday, March 3 


Student conference and forum on 
Chapter affairs 
Nob Hill Room, Fairmont Hotel 


Throughout the regular San Fran- 
cisco Convention, students are cor- 
dially invited and encouraged to 
attend Technical Division sessions 
and other Convention events. 


AUTHORS’ LUNCHEON AND 
BREAKFASTS 


Briefing sessions for all speakers, 
discussers and program officials by 
invitation. | 


Presiding: Cari A. Trexel, Chairman, 


Technical Program Committee 
Luncheon 

TUESDAY, MARCH 3, 12.00 P.M. 
Garden Room, Fairmont Hotel 
Breakfast 

WEDNESDAY, MARCH 4, 8:00 A.M. 
Garden Room, Fairmont Hotel 


Breakfast 
FRIDAY, MARCH 6, 8:00 A.M. 


Cirque Room Lounge, 


Fairmont 


Hotel 
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CALIFORNIA SECTIONS 
CONFERENCE 


Wednesday, March 4, 


GARDEN ROOM 
FAIRMONT HOTEL 


Presiding: John S. Longwell, Past- 
President, San Francisco Section 


4:30 p.m. 


CONVENTION COMMITTEES 


L. A. E_sener, General Chairman 


General Convention Committee 

James I. Ballard Harry H. Hilp 

Walter Dreyer I. C. Steele 

L. A. Elsener Glenn Woodruff 
J. G. Wright 


Hotels and Registration 
W. W. Moore, Chairman 


Technical Program 


C. A. Trexet, Chairman 


Entertainment 


W. H. Arata, Chairman 


Student Activities 


B. A. Vatrerca, Chairman 


Excursions 


H. W. Haserkorn, Chairman 


Reception 


S. P. Ducket, Chairman 


Publicity 

L. L. Wise, Chairman 
Local Sections’ Conference 
J. EB. Rinne, Chairman 


Finance 
J. P. Varus, Chairman 


Military Engineers’ Luncheon 


L. S. Chairman 
Heweaiian Post-Convention Tour 
R. M. Bett, Chairman 
Ladies’ Activities 


Mrs. L. A. Evsener, Chairman 


HOTEL RESERVATIONS 


March 3 through March 6, 1953 


A Housing Bureau has been organ- 
ized for the Convention in San 

P Francisco. Since all requests for 
rooms are handled in chronological 
order, it is recommended that you 
send in your application as quickly 
as possible. The Fairmont Hotel 
will be the Convention Head- 
quarters and a certain number of 
rooms will be held there and in two 
adjacent hotels, the Mark Hopkins 
and Huntington Hotels. 


use the blank on page 90. Indicate 
your first, second, and third choice 
hotel. Because of the limited 
number of single rooms available, 
you will have a better chance of 
securing accommodations in a hotel 
of your choice, if your request calls 
for rooms to be occupied by two or 
more persons. 
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In making hotel reservations, please _ 


All requests should be accompanied 
by a deposit check of $5.00 per 
person (or a minimum of $10.00 
per room), made out to the ASCE 
Housing Bureau. Because of ex- 
isting crowded conditions, hotels 
cancel unclaimed reservations by 
6:00 p.m. Therefore, a deposit is 
requested to insure your reservation 
will be held on your arrival day— 
whatever the hour—and will be 
credited to your account. Please 
do not send cash. 


Please complete the application 
on page 90, giving all information re- 
quested. Note that this is for 
hotel accommodations; convention 
registration is separate—the form is 
on page 88. 


All reservations will be confirmed 
if request is received not later than 
February 1. 


Information and Registration 


Members are urged to pre-register 
to assure reservations at important 
events that are necessarily limited 
as to attendance. Use form on 
p. 88 of this issue for pre-registra- 
tion. 


The registration desk will be open 
in the lobby, Fairmont Hotel, dur- 
ing the Convention for information 
service. Mail and messages will be 
held there for members. 


Press Room 
EMPIRE ROOM ANNEX 


For the convenience of the technical 
press, newspapers and radio, a press 
room will be open throughout the 
Convention. Members of the pub- 
licity committee will be on hand 
during Convention sessions to pro- 
vide information to the press. 


Solution to problem on page 63 


Roadside dune side, 
‘pr 


Typical side view of catch-basins 
Dimensions subject to ehange 
contingent on field tests to 
determine free flow of sand. 


Action of sea will dispose of sand 


— 
Pacific 

—_ ~~ 

oe Proposed plan of sand drains for perpetual removal of 
—_ sand on Pan-American Highway in Peru 

Notes: 


1. Practicality of driving pipe in short 
sections using special ends to be tested in 
field. If this is possible, traffic can con- 
tinue as usual during construction. 

2. Specially built wood or steel catch- 
basins ean be used in lieu of Armco units. 


3. Pipe sizes ranging from 6 to 18 in. to 
be tried. 

4. Various types of pipe to be tested, in- 
cluding Transite. 

5. Glass liners to be considered for pipe. 

6. Plan to be used only in critical sec- 
tions where constant spills are encountered. 
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SOCIETY 
NEWS 


These San Francisco vistas suggest a 
reason for attending the Society's San 
Francisco Convention, March 2-7, al- 
most as compelling as the program of 
Technical Division sessions, social events, 
and inspection trips printed elsewhere in 
this issue. Said to be one of the three 
most colorful cities in the United States, 
San Francisco is an interesting and exhil 
arating combination of the quaint (as 
exemplified by its cable cars, Chinatown, 
and Fishermen's Wharf) and the modern. 


California Street, vital nerve in San Francisco's business district, is 
seen in left-hand photo. Dropping precipitously from Nob Hill, 
between Fairmont and Mark Hopkins hotels, it passes beside China- 
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San Francisco Convention 
March 2-7, 1953 


Here San Francisco 
Bay Bridge completes 
its giant strides from 
the East Bay to San 
Francisco's Embarca- 
dero. City skyline is 
visible in back- 
ground, 


It is a city of endless views and of a sense 
of the nearness of the sea, despite its cos- 
mopolitan aspect, its world-famous hotels 
and restaurants, and its fascinating stores 
and shops. To assure Convention visi- 
tors a chance to do some sightseeing on 
their own, Thursday evening has been 
left open. The ladies’ program will in 
clude tours of both the city and the pen- 
insula. 

For engineers, in addition to the pre- 
viously announced all-day inspection trips 


to the new Pittsburg Steam Plant and the 
8-ft supersonic wind tunnel under con- 
struction at the Ames Aeronautical Lab- 
oratory, a half-day excursion to the San 
Francisco Naval Shipyard has been ar- 
ranged. The tour will include inspection 
of drydocks, the completely equipped 
shops with their huge fitting-out crane, 
and the reserve fleet of carriers and cruis- 
ers and a submarine visit. Possibly even 
more interesting will be the tour of the 
rebuilt facilities at the Pearl Harbor 
Naval Yard on the agenda for those mak- 
ing the post-convention trip te Hawaii. 

Although the Golden Gate and San 
Francisco—Oakland Bay bridges are not 
new, they are perennially interesting from 
an engineering standpoint as well as per- 
ennially beautiful. In Union Square, San 
Francisco, engineers will have a chance to 
observe one of the first major municipal 
parking ventures carried out underground 
in the United States. 

The rich technical program, which is 
being readied under the chairmanship of 
Rear-Admiral C. A. Trexel, will include 
a symposium of six papers reporting West 
Coast hydraulic research activity at six 
West Coast technical institutes. 


town and crosses the financial center. 
Fairmont Hotel on Nob Hill, ASCE Convention headquarters. 
Famous Mark Hopkins Hotel is directly across the street. 


View at right shows the 
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Manual on Concrete 
Shell Roofs Available 


ASCE Manual 31, entitled ‘Design 
of Cylindrical Concrete Shell Roofs,”’ 
presents to the engineering profession, for 
the first time, an extensive set of tables 
and charts that enable an engineer to de- 
sign shell roofs without spending innu- 
merable days on tedious numerical com- 
putations. By means of coefficients tabu- 
lated in the tables, the final moments and 
forces acting throughout the shell are ob- 
tained in two or three slide-rule oper- 
ations. In consequence, shells can be 
designed in a matter of hours for even 
complicated layouts. 

This ease in design accomplishes two 
things. First, it brings the design of shell 
roofs within the realm of the average prac- 
ticing engineer. Second, it permits a 
more thorough evaluation of the eco- 
nomics of column arrangement for shell 
roofs. Another important advantage re- 
sulting from this systematic array of 
values is that the effect of the several 
variables, such as chord width, span 
length, thickness, and curvature of shell 
can be quickly studied. Because of this, 
the structural behavior of shells will be 
better understood. 

A 177-page, paper-bound volume, Man- 
ual 31 is available at Society Headquarters 
at $5 a copy, with a 50 percent discount 
available to members of ASCE. A con- 
venient form for ordering the manual is 
given on page 109 of the advertising sec- 
tion of this issue. 


Library Serves Many 
By Mail and Telephone 


The Engineering Societies Library 
served more engineers by mail and tele- 
phone in the 1951-1952 fiscal year than 
in any previous year of its existence, ac- 
cording to its recently released 39th an- 
nual report. Inquiries from 21,255 non- 
visitors were received and answered. 
This represented a considerable increase 
over the 16,783 non-visitors served in the 
1950-1951 fiscal year and the first time 
more non-visitors than visitors (number- 
ing 17,585) were served. 

Other services performed by the Li- 
brary during the year include the filling 
of 4,381 photostat orders; the making of 
52,003 photostat prints; 176 microfilm 
orders; 206 bibliography orders; 153 
searches and paid services; and 184 trans- 
lations with a total of 310,838 words. 
There were 1,943 borrowers of 2,803 
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Sydney Wilmot Retires From Publication Staff 


On December 31, Sydney Wilmot is 
retiring as Manager of ASCE Technical 
Publications after almost thirty years on 
the Society's staff. Importantly identi- 
fied with the production of Society publi- 
cations since 1923 when he joined the 
headquarters staff, Mr. Wilmot has been 
successively Technical Editor, Manager of 
Publications, and Manager of Technical 
Publications. In these capacities, he has 
directed the publishing of PRocEEDINGs, 
TRANSACTIONS, CIVIL ENGINEERING, 
PROCEEDINGS—-SEPARATES, Technical 
Manuals, Manuals of Engineering Prac- 
tice, and other occasional Society publi- 
cations—the entire written record of 
ASCE technical accomplishment for the 
period. 

In the late twenties, Mr. Wilmot was 
one of a small group of staff and Board 
members who conceived and worked out 
plans for a civil engineering magazine of 
broader general and less strictly technical 
appeal. When the plans for the new 
publication came to fruition in 1930 with 
issuance of CiviL ENGINEERING, Mr. 
Wilmot supervised its editing and publish- 
ing—a post he held for sixteen years as 
Manager of Publications. A small staff of 
key personnel which he built up is still 
in responsible charge of producing the 
magazine. Along with his other duties, 
he has also continuously served as secre- 
tary of the Society's Committee on Pub- 
lications for twenty-four years. 

A graduate of Brown University with 
the degree of B.S. in C.E., Mr. Wilmot re- 
ceived the A.M. degree from Columbia 
University in 1913. His early experience 
covered work with the Catskill Water 
Supply project for New York, the New 
York subway system, and the building of 
the Panama Canal—the largest individual 
engineering undertakings in the United 
States up to that time. From 1918 to 
1923 he was assistant professor of civil 
engineering at Brown University. Promi- 


books; 11,092 telephone inquiries; and 
3,120 letters written (exclusive of book 
orders). 

Miscellaneous activities included the 
review of 484 books valued at $2,770. 
These reviews are supplied to the four 
Founder Societies, the Engineering In- 
stitute of Canada, and the Engineering 
Index. In addition to the books re- 
ceived for review, $1,947 was spent on 
books that were not reviewed. A new 
Engineering Societies Monograph, en- 
titled “‘The Buckling Strength of Metal 
Structures" by the late Friedrich Bleich, 
M. ASCE, was published (February issue, 


nent in the Brown Engineering Associa- 
tion, he served it as president in 1927 and, 
again, in 1946. 


Sydney Wilmot 


Mr. Wilmot’s membership in ASCE 
goes back to 1909, when he became a 
Junior. He transferred to Associate 
Member in 1919, and has been a Member 
since 1923. He is also a member of the 
Society of Sigma Xi and of Chi Epsilon 
fraternity, honorary technical organiza- 
tion. He has served as a member of the 
national missionary organization of the 
Baptist Church, has been prominent in 
local church affairs, and since 1940 has 
served as president or trustee of the 
Jennie Clarkson Home for Children, 
Valhalla, N.Y. In his retirement, he will 
have the good wishes of the host of friends 
he has made in his work. He will con- 
tinue to live at Tuckahoe, N.Y., where he 
will undertake consulting work on 
special problems concerned with the 
editing and publication of technical 
papers and reports. 


page 57). The monograph series is con- 
trolled by a separate coinmittee of the 
Founder Societies rather than by the 
Library Board. The snow, ice, and per- 
mafrost bibliography (June issue, page 
65) being received from the Library of 
Congress in return for help given it has 
grown from 600 to 3,000 references dur- 
ing the year. 

Under joint sponsorship of the four 
Founder Societies, the Library is pre- 
pared to conduct searches, make trans- 
lations and perform multiple other serv- 
ices at nominal rates. Dr. Ralph H. 
Phelps is head of the Library. 
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Texas Section Performs 
Generous Public Service 


A notable public service has been ren- 
dered the citizens of Texas by the Texas 
Section in conducting a year-long study on 
the water situation in the state and pre 
senting the results in a comprehensive 
report, entitled, “A Water Policy for 
Texans."" In a letter transmitting the 
report to Gov. Allan Shivers, T. C. 
Forrest, Jr., the president, characterized 
the report as ‘‘a sound document which 
the State of Texas can use as a guide and 
thus retain control over its water re 
sources and the useful application there- 
of.” 

Recommendations made by the Texas 
Section include a new surface water code 
for Texas; local option districts for regula- 
tion of underground waters; a state 
agency for enforcement of pollution laws; 
appropriation of adequate authority and 
funds to the State Board of Water Engi- 
neers; a state policy with respect to fed- 
eral activities based on state ownership of 
its water resources; amendment to the 
National Reclamation Act, designed for 
public land states, so that the U-S. 
Bureau of Reclamation can contribute 
more effectively to solution of Texas 
water problems; and provision for ma- 
terial cooperation with government agen- 
cies in flood control, soil conservation, and 
stream gauging activities. 

The Section'’s report condemns, and 
recommends amendment of, federal laws 
which require a 50-year recapture clause 
under license from the Federal Power 
Commission for projects on navigable 
streams. The report vigorously recom- 
mends state support for the principles 
contained in the Engineers Joint Council 
report on Federal Water Policy, and 
comes out strongly in favor of compacts 
with adjacent states for the amicable 
allocation of the water of interstate 
streams. As to financial assistance by 
the State, the Texas Section maintains 
that “full responsibility rests with the 
political subdivision being assisted, in- 


Engineers Joint Council Actions Briefed 


Actions of the Engineers Joint Council 
which met in the Engineering Societies 
Building in New York on November 21, 
with President T. G. Le Clair in the chair, 
are abstracted here. 


Permanent Secretary 


On recommendation of the Executive 
Committee, T. A. 
Marshall, Jr., ex- 
ecutive secretary of 
the Engineering 
Manpower Commis 
sion, was appointed 
secretary of Engi 
neers Joint Council. 
Mr. Marshall will 
be the first secretary 
of the organization 
on a permanent 
basis. 


T. A. Marshall, Jr. 


Certificate of Incorporation 


A draft of a Certificate of Incorporation 
for EJC, which had been prepared by 
legal counsel, was approved for trans- 
mittal to the constituent societies. 


cluding eventual repayment by it of state 
funds.”’ 

Governor Shivers expressed the grati- 
tude of the state on the occasion of the 
formal presentation of the report and 
recommended it for full consideration of 
a statewide committee he has appointed 
to study the critical water shortage in 
Texas, which has developed as a result of 
the prolonged drought. The Section’s 
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Engineering Manpower Commission 


Steps will be taken to correct some of 
the inequities in the Armed Forces Re- 
serve Act by appropriate Congressional 
legislation, and to work for better utiliza- 
tion of engineers in industry and in the 
Armed Forces. 

It was reported that 1952 freshman en- 
rollment in engineering is 29 percent 
higher than in 1951, while all freshman en- 
rollment increased only 11 percent. Engi- 
neers in the graduating class of 1956 
should number about 29,000 if Selective 
Service allows them to finish school. 


Increased Unity in Engineering Profession 


Constituent societies of EJC have ap- 
proved amending the EJC constitution 
to permit its enlargement by inviting 
seven Other societies to become members. 
The seven are: The American Association 
of Engineers; American Society for Engi- 
neering Education; American Society of 


Heating and Ventilating Engineers; the 
Institute of Aeronautical Sciences; the 
Institute of Radio Engineers; National 
Society of Professional Engineers; and 


Society of Naval Architects and Marine 
Engineers. 


Committee on State Water Policy, which 
prepared the report, included Simon W. 
Freese, chairman, James A. Cotton, 
Mason G. Lockwood, Harry N. Roberts, 
and Robert A. Thompson, Jr. 

A 17-page summary of the report is 
available at 50 cents a copy. Inquiries 
should be addressed to the secretary of 
the Section, I. W. Santry, Jr., Southern 
Methodist University, Dallas 5, Tex. 


Formal presentation of Texas Section’s water 
report is made to Governor of Texas in execu- 
tive offices in Austin. Shown, left to right, 
are Marvin C. Nichols, member of Governor's 
statewide committee; L. D. Snow, past-presi- 
dent of Texas Section and chairman of its 
Public Relations Committee; T. C. Forrest, 
Jr., immediate past-president of Section and 
member of Governor’s committee; Governor 
Allan Shivers; Mason P. Lockwood, presi- 
dent of Section and member of both Texas 
Section and Governor's committees; and 
Robert A. Thompson, member of Texas Sec- 
tion committee. 
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FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


More conservative spending, radical 
relaxation of price and wage controls, 
greater administrative direction by the 
states—all seem to be indicated by the 
cabinet designations of the President- 
elect. The appointment of Gov. Douglas 
McKay of Oregon as Secretary of the 
Interior gives promise of handling rec- 
lamation development along lines advo- 
cated by engineers. The great needs of 
the West for water and power will be 
supported, but with considerable admin- 
istrative direction probably left in the 
hands of the states. 

It is expected that spending will be 
curtailed but not enough to depress the 
economy or to afford any magical tax re- 
lief. NPA _ controls will likely have 
rough sledding. 


NPA Controls 


Curbs on construction have been eased 
by NPA, largely by a shift from May | 
to January | for some previously sched- 
uled relaxations. The two-year-old ban 
on recreational construction was lifted, 
permitting some self-authorization of 
structural shapes per project. Highways 
may use 12 tons of shapes per project. 
On other types of construction increased 
amounts of steel may be self-authorized. 
For example, industrial, commercial and 
public construction, water and sewage 
projects may use 25 tons of steel through 
the self-authorization procedure. Barring 
unforeseen developments, controls seem 
to be on the way out. Steel fabricators 
are still worrying about where to find 
the customers. 


Outlook for Architects 


Although engineers have been fully 
employed for some time, many archi- 


District Nine Award 
Honors Dean Terrell 


An annual competition for Junior Mem- 
bers in District 9 has been established by 
the District 9 Council in honor of former 
ASCE Vice-President Daniel V. Terrell. 
The award, first of its type to be estab- 
lished by one of the District Councils of 
Local Sections, recognizes Dean Terrell's 
“many years of work and service to the 
Society and, especially, his leadership in 
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tectural offices have been worrying about 
1953 prospects. A recent survey, how- 
ever, shows architects’ offices also at an 
all-time peak of activity with continuance 
of favorable conditions predicted. 


Washington Office Activities 


Operations of the Washington office are 
largely confined to national affairs in the 
broader sense, including the whole range 
of government activity from highly tech- 
nical engineering developments to broad 
aspects of government affecting the engi- 
neer’s welfare. Some idea persists that 
the Washington office is a regional office 
with special interest in the Eastern States, 
because formerly there were three such 
offices—in Los Angeles, Chicago, and 
Washington—with certain regional as- 
pects in the services rendered. How- 
ever, since the closing of the other two 
offices and especially since the start of the 
Korean fighting, activities of nationwide 
interest have expanded so greatly that 
this office has dealt largely with strictly 
national affairs, with consequent dropping 
of services of a regional nature. Its work 
should be of as much interest to members 
in the West as in the East, and sugges- 
tions for making it so, in respect to the 
content of this column or otherwise, will 
always be welcomed. 

In some future issue, detailed activities 
will be related, but for the present it is 
enough to say that our interests cover the 
entire range of ASCE membership. We 
actively participate in matters of fees, 
contract provisions, renegotiation, and 
materials controls, because we desire to 
aid members engaged in consulting prac- 
tice or in contracting. 


the establishment of the District 9 
Council.” 

The award, consisting of a bronze 
plaque suitably mounted on a wooden 
shield, is to be given to a Junior Member 
in the District for a paper on a subject to 
be designated by the Competition Com- 
mittee. The subject selected for the 1953 
competition is ‘‘ASCE—My Observations 
of the Society.’’ Contestants must con- 
form to the following rules: 

1. No individual may submit more 
than one paper in any one annual com- 
petition. 


We concern ourselves with welfare 
problems such as labor laws and exemp- 
tion from salary stabilization restrictions 
in order to be helpful to our employee 
members. We become involved in Civil 
Service procedures because we want the 
federal service to provide satisfying careers 
for engineers. As a matter of fact, the 
Advisory Committee on Engineers is the 
only Advisory Committee now function- 
ing in the U.S. Civil Service Commission. 
Research work of government agencies 
is often followed because research is a 
vital tool to many members. The over- 
seas engineering operations of government 
agencies are of interest to us because we 
believe there is a place for American civil 
engineers throughout the world, These 
office activities cover interests of all age 
groups from the young graduate and jun- 
ior engineer right through to those of the 
largest and most experienced firms. 


Section Centennial Celebrations 


The Centennial of Engineering has fur- 
nished the theme for important local 
meetings and has provided a stimulus for 
gatherings of great interest in the District 
of Columbia and nearby areas which the 
Field Representative has attended re- 
cently. The Commissioners of the Dis- 
trict of Columbia made an official proc- 
lamation of Centennial of Engineering 
Week on the occasion of the local Cen- 
tennial Celebration. The seven engi- 
neering wonders of the National Capital 
were named by the local engineers. At 
the December meeting of the Virginia 
Section an important address outlining the 
development of engineering in the state 
of Virginia during the past century was 
given. The Maryland Section had re- 
markable turnouts for its enthusiastic 
meetings, as for example an attendance 
of well over 50 percent of the 300 members 
residing in Baltimore for its December 
meeting. 


Washington, D.C. 
December 15, 1952 


2. The paper must be of such length 
that oral presentation will not require 
more than 15 minutes. 

3. To be eligible for the final competi- 
tion, to be held during the annual conven- 
tion of the District 9 Council, the paper 
must have been presented before the con- 
testant’s Local Section. Each Section 
will be restricted to one nominee in the 
final competition—the Section to submit 
the paper selected to the chairman of the 
Competition Committee prior to the 
Council's annual convention. All pa- 
pers must be submitted in triplicate. 
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Latest developments in prestressed concrete construction are discussed by Jean Muller and 
James Libby, of Freyssinet Co., at December 3 dinner meeting of Oregon Section in Portland. 
Shown, left to right, are former ASCE Vice-President John W. Cunningham; H. Loren 
Thompson, vice-president of Oregon Section; Gordon L. Burt, secretary of Oregon Section; 
Charles johnson, first Oregon contractor to use prestressed concrete construction; Mr. 
Muller; Thomas Smithson, Oregon Section chairman; Mr. Libby; and Hal W. Hunt (stand- 
ing), who is currently supervising development of Port of Portland. 


Details of Freeman 
Fellowship Given 


The far-reaching aims of a famous 
American engineer, the late John R. 
Freeman, Past-President of both ASCE 
and ASME, are being implemented once 
again by the offering of another Freeman 
Fellowship. The purpose of the present 
award remains the same as when the fel- 
lowships were established in 1924—to aid 
and encourage young engineers in pro- 
moting the science and practice of hydrau- 
lic engineering. 

Alternately conducted by ASCE and 
ASME, the 1953 award for a study or re- 
search project to be completed in 1954 is 
being arranged by an ASCE committee 
under the charimanship of M. P. O'Brien, 
member of both societies. The commit- 
tee has established the following rules: 

1. Applicants must submit a program 
of study or research in hydraulics or re- 
lated fields, covering a period of at least 
nine months starting in 1953. A state- 
ment of funds needed from the fellowship 
should accompany applications. 

2. Applicants must furnish evidence of 
qualification to carry out the proposed 
program. 

3. Applicants must be citizens of the 
United States and members in some grade 
of either of the two cooperating societies. 

4. The Freeman Award Committee 
will give preference to projects bearing 
importantly on the defense effort. 

5. Applications should be submitted to 
the Freeman Fund Committee, care of the 
Executive Secretary, ASCE, 33 West 39th 
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Street, New York 18, N.Y., by February 
1, 1953. Announcement of the award 
will be made on March 15, and the recipi- 
ent must make a report in English within 
60 days of completion of his project. 

The amount of grant from the Freeman 
Fund to a winning applicant has been 
2,500. 


Texas Section Forms 
Two More Branches 


To better serve its far-flung member- 
ship, the Texas Section has established 
two more Branches—the West Texas 
Branch with headquarters at Midland 
and the High Plains Branch incorporating 
the Lubbock, Amarillo, and Plainview 
areas. 

Officers for the West Texas Branch will 
be Henry E. Meadows, president; Henry 
E. Nunn, vice-president; and Banks 
McLaurin, Jr., secretary-treasurer. All 
are in Midland. The High Plains Branch 
officers are H. N. Roberts, Lubbock, 
president; G. C. Hatfield, Amarillo, vice- 
president; and George Whetstone, Lub- 
bock, secretary-treasurer. Winfield Hol- 
brook, of Plainview, will be Branch 
director to the Section. 

Establishment of these groups brings 
to twelve the total of Texas Section 
Branches. Newly elected officers for the 
other ten Branches are listed in the 
December issue. 


Coming Events 


Central Ohio—Dinner meeting in the 
Ohio Union Building, Ohio State Univer- 
sity campus, January 22, at 6:30 p.m. 

lowa—Meeting in connection with the 
annual meeting of the Iowa Engineering 
Society at Des Moines, February 10, at 
10 a.m. 


Kansas City—Dinner meeting at the 
Wishbone Restaurant, January 13, at 6:30 
p.m., preceded by a social hour at 5:30 
p.m. Business meeting at 7:30 p.m. 


Los les—Dinner meeting at the 
Alexandria Hotel, Los Angeles, January 14, 
at 6:30 p.m. Junior Forum meeting at the 
Alexandria Hotel, January 14, at 5:45 p.m. 
Weekly luncheon meetings at the Hotel 
Clark Coffee Shop, every Friday at 12 noon. 

Metropolitan— Meeting in the auditorium 
of the Engineering Societies Building, 
January 21, at 7 p.m. The Junior Branch 
will meet January 14 and 28 in the ASCE 
Board Room, 33 West 39th St., at 7:30 p.m. 

Michigan—Meeting in Detroit, Mich., 
January 12. 

Nebraska— Meeting in Omaha, Nebr., 
January 21. 

Oregon—Annual meeting at the Multno- 
mah Hotel, Portland, Oreg., January 9. 

Philadelphia— Meeting at the Engineers’ 
Club, January 13. Meetings of the Junior 
Forum are held on the fourth Tuesday of 
each month except March. 

Providence— Meetings are held in the 
Providence Engineering Society auditorium 
on the second Thursday of each month at 
8 p.m. 

Sacramento—Weekly luncheons at the 
Elks Temple every Tuesday, at 12 noon. 

South Carolina—All-day meeting and 
banquet at the Columbia Hotel, Columbia, 
S.C., January 23, starting at 10 a.m. 


| Scheduled ASCE Conventions | 


| SAN FRANCISCO CONVENTION | 


Fairmont Hote! 
March 2-7, 


1953 
MIAMI BEACH CONVENTION 


Casa Blanca Hotel 
June 17-19, 
1953 


NEW YORK CONVENTION 


Hotel Statler 
October 19-23 
1953 
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Notes from the Local Sections 


(Copy for these columns must be received by the tenth of the month preceding date of publication) 


Student Chapter members from the Uni- 
versity of Akron swelled attendance at the 
regular October meeting of the Akron Sec- 
tion. Norman Green, president of the 
Chapter, said that he believed student par- 
ticipation will continue through the year. 
City Traffic Engineer Herb Woodling held 
the attention of all with a talk on interplay 
between engineering and politics. 


The Arizona Section convened for two 
days, November 28 and 29, with the Arizona 
sections of seven other national engineering 
societies. A joint banquet, on the 28th, 
heard John D. Coleman, president of NSPE. 
At a business meeting Harold C. Schwalen 
was installed as president of the Section, 
Dario Travaini and Hanen H. Williams, 
vice-presidents, and Wilbur L. Heckler as 
secretary-treasurer. At a luncheon held 
jointly with AAE, James Barney received 
the Award of Recognition for achievement 
in early Arizona engineering. Included in 
the technical program were papers on “‘ Need 
for More Highway Revenue,” by Hanen H. 
Williams; “Current Phoenix Water Works 
Improvement Program,’ by William D. 
Williams; “Goodyear Farms Well,”’ by 
Harold W. Yost; and “Organization and 
Program of Arizona Power Authority,” by 
K. Sewell Wingfield, administrator of APA. 


Members of the Buffalo Section opened 
their forum to debate the much discussed 
and internationally significant St. Lawrence 
Seaway. At a luncheon on November 18, 
Col. Philip R. Garges, district engineer for 
the Buffalo District of the Corps of Engi- 
neers, spoke on “The St. Lawrence Seaway 
and Power Development in the Interna- 
tional Rapids Section.” 


At a joint meeting the Central Illinois 
Section and the Peoria chapter of the 
Illinois Society of Professional Engineers 
heard A. D. Spicer report on current de- 
velopments toward unification of the pro- 
fession. He noted that all but one of the 
members of the exploratory committee 
voted for adoption of Plan A, the EJC plan, 
and that the one dissenting vote favored 
Plan D (NSPE plan). The discussion fur- 
ther propounded the engineer's responsi- 
bility in the technological society of today. 
After dinner, Philip Zell Horton was pre- 
sented with a life membership award. 


Corrosion in action was the topic before 
the Central Ohio Section meeting held 
jointly with a meeting of the Columbus 
Technical Council. Frank L. LaQue, of the 
Development and Research Division of the 
International Nickel Co. Inc., and inter- 
nationally known authority on the topic of 
corrosion, gave the talk of the evening, 
which was followed by Inco’s outstanding 
color film on the subject. 


Sanitary engineers held the floor at the 
Cincinnati Section meeting of November 5, 
with a panel of nine experts in the field dis- 
cussing administration, education, design 
and research activities, state and municipal 
problems. Vernon G. MacKenzie, officer- 
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in-charge, Environmental Health Center 
was moderator of the program. Participat- 
ing in the panel were Edward J. Cleary, 
Cornelius Wandmacher, Vernon G. Mac- 
Kenzie, Harlan Mace, Paul D. Haney, 
A. B. Backherms, Albert H. Stevenson, 
Charles D. Yaffee, and Hayse Black. 


Forty members of the Connecticut Sec- 
tion, meeting at the Cafe Mellone in New 
Haven, heard George G. Hayden of the 
New York District Office of the Portland 
Cement Association, discuss ‘Soil Cement.” 


Changes in the Registration Law recom- 
mended by the Utah Engineering Council 
were discussed at the November 13 meeting 
of the Intermountain Section. The discus- 
sion of the model law was led by Le Roi 
Chadwicke, chairman of the Committee on 
Registration Law, ably assisted by F. O. 
Wold, secretary of the UEC. The follow- 
ing motions with regard to the law were 
unanimously carried: (1) That the defini- 
tion of Engineer-in-Training be retained as 
presented in the Model Law; (2) that Sec- 
tion 3 of the Model Law be approved as is, 
with the exception of changes recommended 
by the UEC; (3) that the Intermountain 
Section of ASCE approve higher registra- 
tion fees, provided the proceeds of the in- 
creased fees be utilized to police the Model 
Law; and (4) that the Intermountain Sec- 
tion approve Items 1, 2 and 3 of Section 12 
relating to general requirements for regis- 
tration as modified by the UEC. 


Newly elected officers of the Iowa Section 
include: Philip F. Morgan, president; 
Neil Welden, vice-president; and L. O. 
Stewart, secretary-treasurer. At the first 
of two meetings held November 20, the 
presidents of the Student Chapiers at the 
University of lowa and Iowa State College 
described the work of their Chapters. 
“New Standard Bridges” for the lowa High- 
way Commission was the contribution of 
P. F. Barnard, design engineer of the Com- 
mission, to the technical program. Prof. 
Ned Ashton of the University of Iowa com- 
pleted the program with a discussion of 
“New or Unusual Structures in North- 
eastern U. S. and Canada.” At a dinner 
meeting held subsequently, life member- 
ships were awarded to Robert Caughey, 
William Schlick, Ernest Welden, Howard 
Green, and Cyrus Melick. Dean F. M. 
Dawson concluded the program with his 
observations as ‘“‘An Engineer in Pakistan.” 


ASCE MEMBERSHIP AS OF 
DECEMBER 9, 1952 


Members 8,265 
Associate Members . 10,407 
Junior Members 
Honorary Members. . . 42 
Total . 

| (December 8, 1951 35,815) | 


Prof. Andre Jorisson, head of the hy- 
draulics department of Cornell University, 
described for members of the Ithaca Section, 
at the November 19 dinner meeting, his 
recent visit to ten universities in Belgium, 
France, Switzerland, and Italy. Particu- 
larly noted in the discussion was the work 
being done by European hydraulic labora- 
tories. 


The controversial topic, ‘The Effect of 
Truck Loads on Pavements,” was discussed 
before the Kansas Section by H. L. Aiken. 
A social hour preceded the evening business 
and technical activities. 


Maryland Section members elected Wil- 
liam B. Spencer, president; William R. 
Kahl, vice-president, and Richard Stephens, 
secretary-treasurer, at their annual meeting 
on December 10. Certificates of life mem- 
bership were awarded to Gen. Donald H. 
Connolly, John Lansdale, Austin F. Shure, 
and George W. Stephens, Jr. 


Well over 300 members of the Metro- 
politan Section gathered to hear J. O. 
Bickle and W. H. Bruce, Jr., of Parsons, 
Brinckerhoff, Hall and Macdonald discuss 
design and construction of precast tunnels. 
One of the interesting problems in the sink- 
ing of the Baytown Tunnel (one of the two 
discussed) was the presence of brackish 
water which changed buoyancy as the 
tunnel sections sank. The earlier meeting 
hour of 7 p.m. met with considerable ap- 
proval. 


After a series of field inspections and a 
lengthy study of building construction prac- 
tices in the state of Florida, the Miami Sec- 
tion has recommended to the building 
officials in south Florida the adoption of a 
new inspection policy in the interests of 
public safety. The Section believes that 
by tightening up inspection of the construc- 
tion of buildings and structures the quality 
of construction would be improved. The 
recommended policy would provide, among 
other things, for full-time inspection during 
the pouring of all concrete in structures, 
large and small. 


At the Michigan Section’s annual Christ- 
mas party and business meeting held in 
Detroit on December 16, Howard Peck- 
worth, managing director of the American 
Concrete Pipe Association, spoke ou “‘The 
ASCE—Looking Back and Ahead 100 


Years.’ The following new officers for 
1953 were installed: Dudley Newton, 
president; Benson J. Wood and John C. 


Kohl, vice-presidents; and Fred H. Burley, 
secretary-treasurer. A committee of Junior 
Members headed by Lloyd T. Cheney, of 
the Section arranged the meeting. An at- 
tractively printed ‘‘Michigan Section News- 
letter’ made its first appearance in Decem- 
ber. 


The part played by engineers in the 
rapidly expanding public health program 
of the U. S. Government was outlined to 
members of the Northwestern Section at its 
November 3 meeting. Herbert M. Bosch, 
professor of public health engineering at 
the University of Minnesota, noted the 
tremendous results accomplished by the 
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engineering and medical professions work- 
ing together. E.G. Wagner, chief engineer 
and deputy chief of field party, Institute of 
Inter-American Affairs, Brazil, discussed 
the activities of his organization in develop- 
ing health programs in Latin America 


An enthusiastic audience of Oregon Sec- 
tion members heard H. Brian White of 
the British Columbia Engineering Co., de- 
scribe the exciting Kemano project. Mr. 
White estimated that the plant would pro- 
duce 500,000 tons of aluminum annually. 


As a part of its community responsibility, 
the Philadelphia Section has undertaken 
and nearly finished a building-to-building 
survey of 50 blocks in central Philadelphia 
to determine what buildings are adequate 
for shelter against atomic attack, and what 
alterations in others would be necessary to 
convert them to shelters. “Is Construction 


a Backward Industry?” Not according to 
the speakers at the November 11 meeting 
of the Section held jointly with Philadelphia 
chapters of the AIA and the AGC. The 
speakers were J. Roy Carroll, Edward H. 
Cushman, J. Russell Cullen, and Joseph 
Hovell, representing architects, owners, 
contractors, and engineers, respectively. 
Approximately 400 engineers and guests of 
the Delaware Sub-Section gathered at the 
Hotel Du Pont in Wilmington to hear Dr. 
Alexander C. Monteith, vice-president in 
charge of engineering of the Westinghouse 
Electric Corp., emphasize the duty of the 
engineer to unify his profession and to foster 
the development of the young engineer. 
On November 12 members of the Central 
Pennsylvania Sub-Section visited the labo- 
ratories of Pennsylvania State College and 
then went on to visit the Garfield Water 
Tunnel. 


Fall Meeting of Mid-South Section Marks Centennial 


Dedicating its annual fall meeting 
held in Memphis, Tenn., November 5-7, 
to the ASCE Centennial vear, the Mid- 
South Section devoted a long session to 
discussion of “Centennial highlights’ and 
the Chicago Convocation events, headed 
by E. F. Bespalow. At the banquet on 
November 6, a life membership certificate 
was presented to H. S. Gladfelter, and 
E. L. Chandler, Assistant Secretary of 
the Society, spoke on the proposed re- 
districting and rezoning plan. The prin- 
cipal speaker, Capt. Wallace B. Short, 
of the Sixth Naval District at Charleston, 
S.C., described the functions and activi- 
ties of the Navy's Civil Engineer Corps. 
At the luncheon on November 7, Fred- 
erick H. Kellogg, dean of the School of 
Engineering at the University of Missis- 
sippi, discussed his recent work as con- 
sultant to the Punjab government on 
dam construction. The technical pro- 


gram covered such pertinent topics as 
Jet 


“Modern Airport Pavements for 


Planes” 
South.” 
Of major interest during the business 
meeting was the presentation of a report 
prepared by a committee of Juniors, who 
were asked to find a remedy for lack of 
Junior interest in the Mid-South Section 
meetings. The committee, which was 
headed by Fred C. Walpole, suggested 
that: (1) Older members should make 
personal contact with Junior Members 
and encourage their more active partici- 
pation in Society events; (2) the Society 
should appoint Junior Members to com- 
mittees and other responsibilities; (3) 
meeting topics should be arranged to 
represent the interest of the majority of 
the members; (4) more time should be 
allowed on meeting programs for informal 
discussion of technical papers after for- 
mal presentation of the papers; and (5) 
the Society should encourage employers 
to partially subsidize attendance of Junior 
Members at out-of-town meetings. 


and “Industry and the Mid- 


Guidance of Mid-South Section affairs is largely in the hands of these members, photo- 


graphed at Memphis. Shown, left to right, are F. T. Quinn, Jr., Memphis, director; 


L. T. 


Sumner, president, Memphis Branch; C. O. Wagner, Memphis, director; W. J. Turnbull, 
Vicksburg, past-president; B. H. Biggers, Jackson, Miss., director; L. A. Tvedt, Memphis, 
vice-president; K. W. Lefever, Little Rock, president; and W. G. Shockley, Vicksburg, 


secretary-treasurer. 
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Water resources, a topic of vital impor- 
tance to most parts of the United States, 
was the concern of the Providence Section 
at its November 12 meeting. In a talk on 
“Water Resources of the State of Rhode 
Island,"’ Arthur D. Weston, of Charles A 
Maguire and Associates, covered public and 
industrial water supplies and water power 
in the state. 


“Educational and entertaining’ were the 
words used to describe a well attended 
meeting of the Tacoma Section on “Pre- 
stressed Concrete,”” held on November 11. 
The speaker of the evening was Arthur 
Anderson. New Section officers are A.M. 
Buell, president; H.J. Whitacre, vice-pres- 
ident; and G.H. Andrews, secretary-treas- 
urer. 


The Fort Worth Branch of the Texas 
Section heard Norman F. Strachan com- 
ment on the destructive effects of the Hiro- 
shima and Nagasaki atom bombs at its 
December 8 meeting. Mr. Strachan, a Ft 
Worth engineer, was a member of the U.S 
Strategic Bomb Survey Team. In another 
part of the state, members of the Houston 
Branch heard the Houston district manager 
of the Raymond Concrete Pile Co., Herschel 
B. Miller, discuss cast-in-place concrete 
piles. The problems of welded structures 
were discussed by members of the San An- 
tonio Branch with W.L. Perry of the Mosher 
Steel Co., acting as moderator. 


At a meeting in Davenport, members of 
the Tri-City Section were addressed by 
ASCE Director L.H. Howson, who devoted 
considerable discussion to publication pro- 
cedures of the Society. A. P. Rinell, L.A. 
Carlson, and Robert Erickson were elected, 
respectively, president, vice-president and 
secretary-treasurer 


Members of the West Virginia Section 
inspected and discussed the new Tri-State 
Airport. The speakers explained the dif- 
ficult task confronting the planners when 
it was found that Kentucky and Ohio were 
not permitted to join in the financing. At 
a special ceremony, life memberships were 
presented to F.D. McEnteer and P-_J. 
Walsh. 


Opportunities for the engineer in civil 
service and public service were described 
for the benefit of members attending the 
December 4 meeting of the Wisconsin 
Section by Volmer H. Sorensen, director 
of the Wisconsin Bureau of Personnel, and 
George A. Sievers, industrial consultant and 
psychologist. Both urged a more aggres- 
sive attitude on the part of engineers in 
private practice to correct salary and job 
classification inequities in government serv- 
ice. New officers elected are Herbert O. 
Lord, president; Ralph E. Boeck and Ralph 
P. Larsen, vice-presidents; and Richard C 
Dess, secretary-treasurer. The history, 
function, and purpose of trade associations 
were discussed at the November meeting by 
William Hart, local representative of the 
American Institute of Steel Construction. 
His talk also brought out some of the 
changes taking place in the design and use of 
steel, especially in regard to bolted versus 
riveted joints 
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MAPPING COSTS ? 


640 days. : There are no bargain rates for skilled engineer- 
ing manpower. But AERO can cut your mapping 
costs . . . often as much as half those of ground 

methods! 


210,000-ACRE 4 = The cost résumés shown here are typical. They 

AEC FACILITY were made possible only through aerial mapping, 
. ew Atomic Energy facility with its speed, high accuracy, and its ability to 
00 acres were delivered work a ’round-the-clock schedule. 


Topographic survey for huge n 
in S. Carolina. Maps for 210,0 
160 days after start. AERO’s staff of 300 mapping experts delivers 
Soving— years faster than ground surveys. surveys weeks and months ahead of ground 
schedules. AERO mapping is not slowed by ter- 
rain . . . is not limited to daylight hours in the 
field. Under urgent conditions, AERO mapping 
city MAPPING goes forward day and night. 


FOR DURHAM, N.C. 


These are only a few of the reasons why engineer- 
ing firms rely on us to help speed their work. 


a. AERO mapped 


of 31-sq. mile city ore 


09 hic survey thods estimate: 
. 7 ins for $30,000. Ground me They know AERo can fulfill their mapping re- 
ns sts $180,000 and over 5 years. quirements in a fraction of the time—and often 
co 


at half the cost of rod and transit methods. For 


more information write AERO today. 


TOPOGRAPHIC MAPS « PLANIMETRIC MAPS © PRECISE AERIAL MOSAICS . 


AIRBORNE MAGNETOMETER SURVEYS © RELIEF MODELS SERVICE CORPORATION 


COLOR PHOTOGRAPHY 
PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 
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NEWS BRIEFS... 


Rise in 1953 Construction Activity Forecast 


New construction activity in 1953 is ex- 
pected to reach a new peak, with a probable 
increase of about $1 billion over the $32'/, 
billion apparent for 1952, according to out- 
look estimates prepared jointly by the U.S 
Labor Department's Bureau of Labor Sta- 
tistics and the Building Materials Division 
of the U.S. Department of Commerce 
Some expansion is likely in the coming year 
in both private and public construction. 

The forecast for record construction ac- 
tivity in 1953 is based on the assumption 
that business will remain good, buoyed in 
part by increasing defense expenditures, at 
least in the early part of the year. It is also 
assumed that, barring major international 
developments, materials will be plentiful, 
that the limited controls in force will not in- 
terrupt construction operations, that the 


labor supply will be adequate, and that 
costs will remain relatively stable. 

A peak of $22.2 billion in expenditures for 
new private construction is anticipated, in 
the expectation of a continuing high level of 
housing activity and expansion in public 
utility plant and commercial building. It 
is expected that about as many private 
dwelling units will be started during the 
year as in 1952, when the million-unit mark 
will again be exceeded. Expenditures for 
new private housing actually put in place, 
however, will (at $10.2 billion) be somewhat 
greater than in 1952, because the year will 
begin with a greater number of units already 
under way. Prediction of an active home- 
building year is based primarily on the ex- 
pectation of favorable economic conditions 
and ready availability of mortgage funds. 


Aluminum Production Begins at Rockdale, Tex., Plant 


Nation's newest aluminum smelting plant--Rockdale (Tex.) works of Aluminum Company 
of America—-nears completion. With capacity of 85,000 tons of aluminum a year, plant 
will reduce refined bauxite ore (alumina) into metal through an electrolytic process. Com- 
pleted project will include smelting plant with four potlines; plant for the manufacture of 
carbon electrodes required in the electrolytic aluminum-producing process; power plant 
for the generation of required electricity; and facilities for mining lignite. Aluminum was 
poured from first operating potline on November 24, and second potline was ready for 
operation in December. Third and fourth units are scheduled for completion next spring, 
but will not be put in operation until fall when the new lignite-burning power plant is ready 
for operation. Pending completion of the power plant, electric power for the first two units 
will be supplied by Texas Power & Light Co., which will operate the power plant for ALCOA. 
Power plant is being designed and built by Ebasco Services, Inc. Construction of the Rock- 
dale works, first aluminum smelting plant to use electric power generated by burning lignite, 
was begun in October 1951. Fabrication and erection of the 11,000 tons of structural steel 
required for the project was handled by the Bethlehem Steel Co. 
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Next year will probably be the tenth suc- 
cessive year of increasing construction ac- 
tivity by the public utilities. Announced 
expansion goals suggest unprecedented ex- 
penditures of about $4'/, billion, with most 
of the 11 percent rise in volume over 1952 
occurring in the gas and electric light and 
power group for which there is an extensive 
backlog of both industrial and domestic 
need. 

Commercial building activity will prob- 
ably increase more than 25 percent in 1953, 
continuing the recovery of recent months re- 
sulting from improved materials availability 
and removal of credit controls. On the 
other hand, private industrial building is 
expected to drop by about the same propor- 
tion—from the 1952 record outlay of about 
$2'/, billion, as defense plant expansion 
programs approach completion. 

Although 1953 will be another active de- 
fense year, the anticipated rise in total pub- 
lic expenditures for new construction, from 
$10.6 to $11.3 billion, will probably result 
as much from increasing activity in civilian 
as in military types of public work. High- 
way construction will probably increase 
nearly 10 percent to a new high of $3 bil- 
lion, reflecting the expanding program of 
federal aid to highway building, and an antic- 
ipated large volume of state toll-road con- 
struction. Ground has already been broken 
for the $300 million Ohio Turnpike project, 
and work is proceeding rapidly on the $500 
million New York State Thruway. 

Public school building will continue its 
postwar expansion into 1953 in response to 
constantly increasing classroom needs 
Expected expenditures of about $1.8 billion 
for schools represent a 10 percent increase 
over the 1952 total, and the largest amount 
of classroom space ever to be put in place in 
a single year. 

According to the joint forecast, outlays 
for military and naval facilities will probably 
rise about 20 percent to around $1.6 billion, 
as considerable new work (much of it already 
under contract), gets under way and the ex- 
tensive current program is completed. A 
much more moderate increase (3 percent) 
will occur in public industrial construction, 
resulting entirely from additions to existing 
atomic energy facilities and commencement 
of the hugh atomic plant near Portsmouth, 
Ohio. Construction of industrial facilities 
for the Army, Navy, and Air Force, mostly 
the rehabilitation of existing ordnance 
plants, will be substantially completed dur- 
ing 1953. 

Public residential building will drop from 
this year's level, reflecting the tightened 
statutory limitation on the start of new 
federally subsidized housing units. Virtual 
completion of the Veterans Administration 
program of hospital construction and re- 
duced funds for the program of federal aid 
to state and local hospitals will cause a sub- 
stantial decline in the rate of publicly aided 
hospital building. 
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Engineers Chosen for 
Garden State Parkway 


Further progress has been made by the 
New Jersey Highway Authority in meeting 
the three-year target date set for completing 
the $285,000,000 Garden State Parkway, 
with the award of engineering contracts for 
a number of the thirteen construction sec- 
tions into which the project has been di- 
vided. Sections 5, 6, 9 and 12 are already 
completed. 

The engineering contract for Section 2 
is held jointly by Fay, Spofford & Thorn- 
dike, of Boston, and Madigan-Hyland, of 
Long Island City, N.Y. Madigan-Hyland 
also has the contract for Section 3. 

Engineers selected for Section 4 are 
Dr. Albert C. Jones, of Mt. Holly, N.J.; 
Dr. E. Lionel Pavlo of New York; Parsons, 
Brinckerhoff, Hall & Macdonald, of New 
York; the New Jersey State Highway De- 
partment; and Grassman & Kreh, of Hill- 
side, NJ. 

The contract for Section 7 is held jointly 
by Ammann & Whitney, of New York; 
Edwards, Kelcey & Beck, of Newark, N.J.; 
Frank E. Harley, of Matawan, N.J.; 
Frederic R. Harris, Inc., of New York; 
and D.B. Steinman, of New York. 

Porter-Urquhart Associated, consulting 
engineers of Newark, N.J., have the en- 
gineering contract for Section 8. 

Engineers for Section 10 are Sherman, 
Taylor & Sleeper (Camden, N.J.) and A.C. 
Jones Associated; Dr. E. Lionel Pavlo, 
D.B. Steinman, and Hardesty & Hanover, 
of New York; and Brown, Blauvelt & 
McFarland, Inc., of Woodbury, N.J. 

Engineers for Section 11 are Gannett 
Fleming, Corddry & Carpenter, Inc., of 
Harrisburg, Pa., and the J.E. Greiner Co., 
of Baltimore, Md. 

Parsons, Brinckerhoff, Hall & Macdonald 
have the over-all engineering contract for 
the 180-mile route. 


Link-Belt Expands Its 
Production Facilities 


As a step in expanding its production of 
conveying and processing equipment, the 
Link-Belt Co. has built a new plant, its 
seventeenth, at Colmar, Pa. The main 
manufacturing building is 300 by 880 ft. 
The structure is divided into five longitu- 
dinal bays, four of which have overhead 
cranes. Transverse bays at either end, also 
equipped with overhead cranes, will handle 
the receiving and shipping of supplies. 
Engineering of the diversified products of 
the plant will be done in a two-story 100 by 
240-ft brick structure immediately adjacent 
to the manufacturing building. 

Both structures are steel frame with 
roof trusses spanning the 60-ft bays. The 
exterior of the manufacturing building is 
corrugated asbestos siding, and of the office 
building common brick. The plant has its 
own water supply and sewage treatment 
plant. It was built by the Austin Co. 
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Erection of bottom chord member that ties together cantilevered closing spans in new 
John E. Matthews Bridge, spanning St. John’s River between Jacksonville and Arlington, 
Fla., has just been completed in this view of structure, first high-level bridge in Florida. 
Part of Jacksonville Expressway Project, four-lane 7,375-ft structure consists of 3,447-ft, 
eastern approach to main span, 2,306-ft western approach, and 1,622-ft main span over 


Terminal Channel. 


810-ft span. Bridge clearance is 149'/, ft above river at mean sea level. 


Main span is made up of two anchor spans, each 406 ft long, and central 


Built for Florida 


State Road Department, project was designed by Associated Engineers and Architects, 
consisting of Smith, Reynolds & Hills of Jacksonville, and Parsons, Brinckerhoff, Hall & 


Macdonald, of New York. 


Job of fabricating and erecting 13,000 tons of steel required in 


superstructure was handled by Bethlehem Steel Co. and Merritt-Chapman & Scott were 


contractors on substructure. 


Fairless Plant of U.S. Steel Begins Production 


Operation of a huge new steel plant—the 
$450,000,000 Fairless Works of the United 
States Steel Corp. at Morrisville, Pa.—be- 
gan on December 11 with the lighting of 
the first of its two blast furnaces and the 
tapping of an open-hearth furnace. The 
second blast furnace will be ready for op- 
eration in January, by which time others of 
the plant’s nine open-hearth furnaces will 
also be in production. 

The two blast furnaces will have an annual 
output of 1,200,000 tons of iron, which will 
be melted in the open-hearth furnaces to 
produce 1,800,000 tons of steel ingots each 
year. Work is progressing rapidly on other 
facilities that will have an annual produc- 
tive capacity of 235,000 tons of hot rolled 
sheets, 289,000 tons of cold rolled sheets, 
170,000 tons of tin mill products, 285,000 
tons of bar products, and 280,000 tons of 
small-diameter pipe. Production of these 
materials is expected in the fall of 1953. 

The lighting up ceremonies were con- 
ducted by Nancy and Carol Fairless, young 
granddaughters of Benjamin Fairless, M. 
ASCE, chairman of the board and president 
of United States Steel, for whom the Fairless 
Works is named. In keeping with a tra- 
dition that blast furnaces be named for 
their lady sponsors, the two furnaces placed 
in operation were named for the little girls, 
and the No. 2 blast furnace was christened 
“Hazel” in honor of Mrs. Benjamin F. 
Fairless. Mr. Fairless hailed the project as, 
“above all else, the product of that unique 
American way of life, which it is designed 
to preserve.” 

Built in less than two years on a 6-sq 
mile tract on the Delaware river south of 
Trenton, the Fairless Works constitutes 
the company’s largest addition to its pro- 


duction capacity since the beginning of the 
defense emergency. The huge mill has 
75 miles of standard-gauge railroad track, 
20 miles of improved roads, 30 miles of 
sewer, a water-treatment plant with a 
capacity of 254 mgd, and several miles of 
belt conveyors. It has two batteries of 
87 coke ovens each, one of which has just 
made its first coke. Although the plant 
is now obtaining its electricity from the 
Philadelphia Electric Co., it will ultimately 
operate two 30,000-kw generators of its own. 


Benjamin Fairless, M. ASCE, chairman of 
board of United States Steel (left), watches 
as his granddaughter touches oil torch to a 
fuse that fires the No. 1 blast furnace put in 
operation at new Morrisville, Pa., mill. At 
right is Albert Berdis, who will manage mill. 
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Atomic Power and World Fuel Reserves 


The question is often asked, “How soon 
should we get serious about useful power 
from atomic energy on a large scale?” An 
auswer was given by Dr. L. R. Hafstad, 
Director, Reactor Development, Atomic 
Energy Commission, in an address before 
the 57th annual Congress of American 
Industry, sponsored by the National As- 
sociation of Manufacturers in New York in 
December. The estimates, in respect to 
fuel consumption, demand, and reserves, in 
the following quotations are taken from a 
study made for AEC by Palmer C. Putnam. 
“If you take a look at the total world energy 
demands,’ Dr. Hafstad said, “you are ex- 
amining very big numbers, of course; so the 
study uses a new quantity, the “Q,” just 
the letter Q. One Q is 10"* Btu, a million, 
million, million British thermal units. For 
the year 1947, according to the survey, the 
energy burned up in all the world for all 
purposes was only '/» of a Q. 


“Now,” he continued, “we want to see 
what the energy demands of the world are 
likely to be in the future. First take a look 
at the rate of increase of the world’s popu 
lation and at the rate of increase in the per 
capita energy demand. The per capita 
demand for energy is going up by leaps and 
bounds, and so is population all over the 
world. If you put those two numbers to- 
gether, then you will find that the energy 
demand is rising exponentially, and you will 
find that as we extrapolate into the future it 
becomes apparent that before very long 
there is going to be a squeeze for energy—if, 
of course, the increases continue. 

“Historically, the picture this study draws 
looks something like this. Between the 
year 1 A.D. and the year 1860 when the In 
dustrial Revolution really got under way, 
the total energy consumption for the whole 
world totaled roughly 6 to 9 Q. From 
1860 to 1947, the world burned about 4 Q. 


Atomic Power Plant for ‘‘Nautilus"’ Nearly Completed 


A mode! of an atomic power plant built by 
the Westinghouse Atomic Power Division 
was given its first public showing in New 
York in December by Charles H. Weaver, 
manager of the Division, at the 57th annual 
Congress of American Industry, sponsored 
by the National Association of Manufactur 
ers 

He reported events that are furthering 
progress on the company’s Submarine 
Thermal Reactor project. First, a land- 
based prototype submarine plant, realistic 
even to the extent of being surrounded by a 
large tank of water simulating the sea, was 
erected in the middle of the Idaho desert 


Second, at Groton, Conn., in June 1952 the 
keel of the submarine Nautilus SS- 571, the 
country's first atomic-powered ship, was 
laid. For this project Westinghouse is 
building a second nuclear power plant. 
The Electric Boat Division of General 
Dynamics Corp., is working as a sub- 
contractor on the project. 

On November 14, Westinghouse an- 
nounced that the Newport News Shipbuild- 
ing & Drydock Company has joined them as 
subcontractor, in the additional responsi- 
bility of designing and developing a nuclear 
plant suitable for propelling aircraft car- 
riers 


Charles H. Weaver (left), manager of the Westinghouse Atomic Power Division, and W. E. 
Shoupp, director of development, display model atomic power plant at the 57th annual 


Congress of American Industry 


Columns at extreme left end of model represent nuclear 


reactor or atomic pile which generates heat from splitting atoms. Control rods extend from 


top of reactor. 
toward center of unit. 
Electricity is carried to a transmission tower. 


Water or some other heat transfer fluid circulates through heat exchanger 
Steam generated there drives turbine and electric generator at right. 
Mr. Weaver is pointing to a pump that circu- 


lates water from the reactor to the heat exchanger and back to the reactor again. In a sub- 
marine the turbine would drive the propeller shaft. Westinghouse photo. 
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Already, the annual rate of consumption is 
equivalent to 20 Q per century, and by the 
year 2000 will be about 100 Q per century. 
This gives you a bird's-eye view of what the 
energy demand is going to be, assuming 
present industrial trends continue. 

“Now let’s take a look at the reserves, 
on which estimates vary considerably. The 
best figures that the study could settle 
upon, based on data from the U.S. Geological 
Survey and other sources, is that the world’s 
total coal and oil energy reserves are some- 
where in the neighborhood of 36 Q. This 
would be less than 100 years’ supply at the 
rate of demand of the next generation or 
two. Of course, coal is by far the largest 
fossil fuel energy reserve, accounting for 30 
of the 36 Q. Oil and gas reserves are esti- 
mated at about 6 Q 

“Now, the question is, with this demand 
for energy and the relatively small reserves, 
should we go directly to solar energy, as 
President Conant of Harvard suggested last 
year, or has atomic energy something to con- 
tribute, at least in the interim period while 
we are learning how to use solar energy 
effectively? 

“A great amount of uranium is available, 
but only some very much simaller amount is 
economically recoverable. On the basis of 
the best guesses from the informatio. that 
can be obtained, the survey's figures turn 
out to be of the order of 100 to 1,000 Q for 
the energy of the world’s uranium reserves, 
depending on the value put on the metal and 
the extent of breeding accomplished. Thus 
we would have several centuries in which to 
use atomic energy as a supplement to the 
energy reserves of coal and oil, during which 
time the scientists ar engineers of the world 
could learn how toe solar energy 

“In short,” he c s.cluded, “there seem to 
be adequate reserves of uranium. Costs 
now are high, but in a new field, such as 
atomic energy, the costs undoubtedly will 
decrease. Costs will be brought down partly 
by the technology we are getting from the 
developments on military mobile reactors 
where economic considerations are not so 
critical. As costs come down in the atomic 
energy field, they will be rising in the com- 
petitive energy fields of coal and oil. At 
some point in the future, these curves will 
cross, and at that point we will move into 
the genuine era of atomic energy —not before 
that time.” 


W. E. Robertson, Pioneer 
Engineer, Dies in Texas 


William E. Robertson, pioneer Texas en- 
gineer and industrialist, died at his home at 
El Paso, Tex., on November 10, at the age 
of 86. Mr. Robertson founded the b:1 Paso 
Bridge and Iron Co. and was president of the 
Virginia Bridge & Iron Co., now a subsidiary 
of the U.S. Steel Corp. He was widely known 
as an authority on water supply, and the mil- 
lion-dollar El Paso water treatment plant 
was named in his honor in recognition of his 
services to the city. 
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Ventura County, Calif., Plans 
Water Conservation Project 


The Board of Directors of the United 
Water Conservation District of Ventura 
County, California, has adopted a report of 
its general manager and chief engineer, 
Julian Hinds, M. ASCE, calling for con- 
struction of two storage dams on the Santa 
Clara River system and for canals and pipe- 
lines for diverting water to irrigated lands 
and to spreading grounds for storage under- 
ground. The $18,500,000 project includes 
construction of a concrete arch dam, about 
300 ft high, at the Topatopa site on Sespe 
Creek to store 50,000 acre-ft; a 200-ft-high 
rolled-fill dam at the Santa Felicia site on 
Piru Creek for storage of another 100,000 
acre-ft; and a conduit system for conveying 
water to spreading grounds near El Rio and 
Saticoy. 

Although average rainfall in the area is 
about 17 in. a year, it varies greatly 
from year to year. During floods there is 
great wastage to the Pacific Ocean. It is 
planned to increase the 78,000 highly pro- 
ductive acres, now under cultivation, to 143,- 
000 acres. In the past, heavy drafts of ir- 
rigation water from wells have reduced 
ground-water levels to as much as 70 ft below 
sea level and several wells have become 
salt—a situation in urgent need of correction. 

The Board of Directors of the District 
proposes to finance construction of the con- 
servation works by issuing bonds after ap- 
proval by the voters of the District is 
obtained. 


Engineers Warned of 
“Spanish Prisoner" Swindle 


The hopeful crooks now operating the 
hoary and time-worn “Spanish Prisoner” 
swindle from Mexico apparently have ac- 
quired an old copy of the ASCE Official 
Roster. Reports from many parts of the 
country indicate that members are receiving 
the following unsigned, airmail letter 
crudely typed. In all cases, members are 
carefully addressed as “Dear Engr. ———.” 


“Dear Engr 

“A person who knows you and who has 
spoken very highly about you, has made me 
trust you a very delicate matter of which de- 
pends the entire future of my dear daughter, 
as well as my very existence. 1 am in prison 
sentenced for bankruptcy, and I wish to 
know if you are willing to help me to save 
the sum of $450,000 U.S. Cy., which I have 
in bank bills hidden in a secret compartment 
of a trunk that is now deposited in a custom- 
house in the United States. 

“As soon as I send you undeniable evi- 
dence, it is necessary that you come here 
and pay the expenses incurred in connection 
with my process, so the embargo on my 
suitcases can be lifted, one of which suit- 
cases contains a baggage check that was 
given to me at the time of checking my trunk 
for North America, and which trunk con- 
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tains the sum above said. To compensate 
you for all your troubles, I will give you the 
THIRD PART OF SAID SUM. Due to 
serious reasons which you will know later, 
please reply via AIR MAIL. I beg you to 
treat this matter with the utmost reserve 
and discretion. Fearing that this letter 
might Rave gone astray and not reach your 
hands, I will not sign my name until I hear 
from you, and then I will entrust you with 
all my secret. For the time being I am only 
signing ‘F.’ 

“Due to the fact that I am in charge of 
the prison school, I can write you like this 
and entirely at liberty. I cannot receive 
your reply directly in this prison, so in case 


you accept my proposition, please AIR- 
MAIL your letter to a person of my entire 
trust who will deliver it to me safely and 
rapidly. This is his name and address: 
Sr. Antonio Rios 
Monterrey 122-1 
Mexico 7, D. F.” 


Although Civic ENGINEERING policy is 
to avoid stories solely and intentionally hu- 
morous we feel that this undue attention to 
engineers warrants publication. Any mem- 
ber receiving a letter of the type quoted 
should, of course, turn it over promptly to 
his local postmaster. 


Davis Dam and 


Power 


Plant Dedicated 


Completion of Davis Dam and power plant 


$119,000,000 project on the Colorado River 


between Arizona and Nevada just north of their boundary junction with California—was 
celebrated by the Bureau of Reclamation in dedication ceremonies on December 10. Sev- 
enth in a system of dams begun with, and based upon, Hoover Dam 67 miles upstream, the 
present project completes a large-scale program for development of the Colorado River 
begun twenty years ago. Construction of the project was started in 1942, interrupted by 
the war, and resumed in 1946. The dam began storing water in January 1950, and power 
generation started a year later. The Davis power plant has five 45,000-kw semi-outdoor- 
type generators, the covers of which can be seen along the top of the powerhouse. Davis 
Dam was named after the late Arthur Powell Davis, Past-President and Honorary Member 
of ASCE and Commissioner of Reclamation from 1914 to 1923, whose widow (shown in 
upper view with E. G. Nielsen, M. ASCE, regional director of the Bureau) was honored in 
the dedication ceremonies. Bureau of Reclamation photos. 
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Plans for beginning compilation of a 
seventh edition of Who's Who in Engincer- 
ing, the first revision since 1948, were made 
at a recent meeting of the editor and pub- 
lisher with the advisory Committee of 
Engineers Joint Council on the publication. 

The method of revision to be followed in- 
cludes resubmission of the biographies in the 
current edition to the engineers concerned, 
who will be asked to bring their records up to 
date. Invitations to supply data will also 
be sent to a long list of engineers who have 
been recommended for inclusion in the 
volume in the four years since the appear- 
ance of the sixth edition; to engineers not 
now included, whose activities are indicative 
of the quality of their professional accom- 
plishments; and to engineers recommended 
by institutions and organizations with which 
they have been identified 

Minimum  quali.ications 


for inclusion 


Tremendous construction possibilities are 
opened up by development of a new sand- 
compaction process called Vibroflotation 
that has permitted construction of a $12,- 
000,000 phosphate chemicals plant for the 
International Minerals and Chemical Corp. 
of Chicago on dry wasteland sands at 
Bonnie, Fla. Savings of $250,000 were 
achieved on the project, the first large- 
scale plant in the United States to be built 
on sand without other support. The Rust 
Engineering Co. of Pittsburgh, builder of 
the Bonnie Phosphate Chemical Plant, has 
been given a franchise to handle vibroflota- 
tion by its inventor, Sergey Steuerman, 
M. ASCE, of New York 

The foundation problem at the site chosen 
was especially difficult since the soil must 
not only support heavy structures but also 
take shock and vibration without settle- 


ment, which would be highly damaging to 
the process buildings with their maze of 
piping and chemical apparatus 


Soil stud- 


“Who's Who in Engineering” to Be Revised 


New Compaction Process Permits Building on Sand 


determined at the recent meeting are: 

1. Ten years’ active engineering prac- 
tice—at least five of them in responsible 
charge of engineering work. 

2. Ten years of engineering teaching in 
colleges or schools of accepted standing, 
with at least five years in responsible charge 
of a major engineering course in the school 
or college 

Engineers with military assignments will 
be given proper consideration in both of 
these groups 

A publication of importance to both the 
profession and the country at large, the re- 
vised volume will be produced under careful 
editorship. The publisher—the Lewis His- 
torical Publishing County Trust 
Building, Sth Avenue at 14th Street, New 
York 11, N.Y.—-will have the cooperation of 
professional groups and eleven engineering 
societies including ASCE. 


ies showed that the site was underlain with 
an uncertain base of loose sand, a “sandy 
matrix stratum," and a third layer of com- 
pressible sand und gravelly clay, to a depth 
of some 60 ft before a suitable bearing stra- 
tum was reached 

The Vibroflotation process increases the 
relative density of sandy soil by means of a 
shaking and pushing process that packs the 
sand grains more closely and tightly to- 
gether, reducing the voids or empty spaces 
between the particles. A much more solid 
sand mass results 

The device used, which is called a Vibro- 
flot, consists of a tube vibrated by an elec- 
trically driven eccentric inside it and pro- 
ducing a ten-ton centrifugal force. This 
apparatus is attached to a follow-up pipe 
which houses required water and electric 
lines. In operation the Vibroflot is suspen- 
ded from a crane and guided by vertical 
wooden leads. Vibrating at full speed, 
it is lowered into the sand while a water jet 
at its tip forms a satu- 
rated sand mass or 
temporary “quick 
sand”’ condition, into 
which the vibrator 
rapidly sinks. 


Called a Vibroflot, 
the device used in 
the sand-compaction 
method consists of a 
tube vibrated by an 
electrically driven 
eccentric inside it 
and producing a ten- 
ton centrifugal force. 
In operation, the Vi- 
broflot is suspended 
from a crane and 
guided by vertical 
wooden leads. 
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Lowered to an average depth of 13 ft at 
the Bonnie project, the device by its vi- 
brating action pounds the sand surrounding 
it into a tighter mass on all sides. Fresh 
sand is shoveled in from above to fill the 
extra space emptied by this compaction. 
The vibrator is withdrawn in 1-ft stages, 
being run at each stage until the sand is 
packed as solidly as practical at each stage 
An average of 2'/; cu yd of fresh additional 
sand is added by the time it is fully with- 
drawn. The result is a tightly compacted 
sand column about 8 to 10 ft in dia. The 
columns are pounded in pre-determined over- 
lapping pattern with about 8 ft between 
centers. The pattern greatly strengthens 
the compaction results which give a relative 
density of 70 to 100 percent—more than 
enough for high or very high bearing ca- 
pacity. 

The complete compaction at the Bonnie 
plant took two crews 160 days for some 
3,350 compactions. Results show, after 
six months, that one of the first structures 
completed, the phosphate storage building, 
has experienced no measureable settlement. 
Advance estimates had allowed for a maxi- 
mum settlement of about 1 in. 


FCDA Schedules West Coast 
Engineering Symposium 


Instruction in the engineering essentials 
of defense in this atomic age will be given in 
a comprehensive three-day program ar- 
ranged for West Coast engineers by the 
Berkeley (Calif.) Regional Office of the 
Federal Civil Defense Administration. The 
three-day symposium will be held at the 
FCDA Western Technical Training School, 
Saint Mary's College, Calif., February 
5-7, with courses conducted by visiting 
technical officials of the FCDA, the resident 
faculty of the Western Technical Training 
School, and the Office of California Civil 
Defense. 

Subjects scheduled for discussion on 
Thursday, February 5, are: The Architect 
and Engineer in Civil Defense; Restoration 
of Facilities; Streets and Highways; 
Utilities; Urban Analysis; and Engineer- 
ing Equipment Stockpile. The Friday 
program will consist of talks on the following 
subjects: Emergency Plans; A Shelter 
Survey; Building Code Planning; Design 
of Structures in the Atomic Age; Window- 
less Structures; and Lateral Stability and 
Blast Analysis. Saturday morning will be 
devoted to rescue and engineering equip- 
ment tests and to review and evaluation. 

Paul J. Prout, A.M. ASCE, general 
engineer for the Berkeley Regional Office 
of the FCDA, has been in charge of pre- 
paring the technical program. He is 
assisted by a committee composed of Ralph 
Tudor, representing ASCE; Lester Hurd 
and Chester Treichel, AIA; John Gould, 
SEA, Clyde Bentley, ASHVE; and Gen. 
Dwight Johns, SAME. Additional infor- 
mation may be obtained from local Civil 
Defense offices or Dr. B. F. Gillette, director 
of the Western Technical Training School. 
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Need buildings on permanent or 
temporary sites? In either case you 
will like Armco Steel Buildings. Erec- 
tion is easy, quick. They will give you 
years and years of satisfactory service 
as permanent structures. Yet they may 
be completely dismantied any time 
for re-erection at another site. 


WANT TO KNOW WHY? 


With an Armco Building erection 
is really a matter of assembly. Unique 


| hable 


"Deta 


prefabricated SteeLox Panels pro- 
vide both structural support and out- 
side surface on walls and roofs. They 
fit together snugly to give weather- 
tight protection. Assembly is quick, 
and economical. Labor costs are low. 

But what happens when a building 
has served its purpose in one loca- 
tion? That's easy if it is an Armco 
Steel Building. It can be completely 
dismantled without loss of material, 
moved and re-erected at a new site. 


Armco Building at construction job. 


ARMCO STEEL 
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Extending or rearranging the build- 
ing is also a simple matter. 

Next time you need dependable, 
low-cost shelter, try Armco Buildings 
for field offices, shops, storage build- 
ings and warehouses. Write us for 
complete details. Armco Drainage & 
Metal Products, Inc., 1303 Curtis 
Street, Middletown, Ohio. Subsidiary 
of Armco Steel Corporation, Ex- 
port: The Armco International 
Corporation. 


Hook bolts hold panels securely to base angle. 


—> 
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A 7 percent decline in expenditures for 
new construction in November, to a total of 
about $2.8 billion, is reported jointly by the 
U.S. Labor Department's Bureau of Labor 
Statistics and the Building Materials Divi- 
sion of the U.S. Department of Commerce. 

All classes of construction activity, except 
commercial building, shared in the drop 
from October, although the decline was less 
than seasonal in most major types of work 
Public construction dropped relatively more 
than private during the month because of a 
$100,000,000 decline in highway work which 
lagged slightly more than is usual for the 
time of year. However, the total dollar 
outlay for new public construction during 
the month was 9 percent above the Novem 
ber 1951 level, and private expenditures were 
5 percent greater. Expenditures for private 
construction came to $1,917 million, and for 
public construction to $882 million 

For the fifth consecutive month, expendi- 
tures for private non-farm housing remained 
above the billion-dollar level, and commer 
cial construction continued the slow but 
steady climb that began in April. The 
greatest October-to-November drop among 
major groups in the private section was in 
public utility construction—attributable to 
the regular fall decline. 

The joint agencies note that new construc- 
tion expenditures for the first eleven months 
of the year totaled $29,828 million—an in- 
crease of about 5 percent over the amcunt 
for the same period in 1951. The dollar 


volume of private work was about the same 
as last year (around $20 billion), but public 
outlays of $9,839 million were 16 percent 


Aid in Saline Water 
Research Program Asked 


Individuals and organizations interested 
in the conversion of sea water and the de- 
mineralization of brackish water for benefi- 
cial uses are asked to participate in the first 
phase of a program instituted by the Office 
of Saline Water Research Coordination of 
the Department of the Interior. The ob- 
jective of the program, which was author 
ized by the 82nd Congress, is to coordinate 
and stimulate research and development of 
economically feasible processes for making 
saline water of all kinds suitable for munici 
pal, industrial, irrigation, and livestock uses 
The first phases of the program consist of 
inventorying past developments, both theo 
retical and practical, and establishing con- 
tact with persons having something to con- 
tribute from personal experience in the field. 
The program will be headed by Goodrich 
W. Lineweaver, Assistant Commissioner of 
Reclamation. 

A preliminary brochure outlining the 
work thus far accomplished and possible 
new areas of research is available. Inquiries 
should be addressed to the Saline Water 
Program, Department of the Interior, 
Washington 25, D.C. 


86 (Vol. p. 62) 


Decline in Construction Volume in November Noted 


higher than in the comparable period of 
1951. 


NEW CONSTRUCTION ACTIVITY 
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Seasonal drop of 7 percent in November 
construction activity, to total of almost $2.8 
billion, is indicated in Department of Com- 
merce curves. 
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COLUMN 


R. Robinson Rowe, M. ASCE 


“Happy New Year,” beamed the Pro- 
fessor. 

“I hope you mean it,”’ growled Joe Kerr 
“You know, I'm still mad at your dig that 
I'd have to use tin-can models to solve your 
Operation 2-Tank II.” 

“If I guessed wrong, Joe, I'll buy.” 

“Let's bet both ways, Professor Neare, 
but I warn you that Cal Klater saw my 
answer and admitted it was practically the 


same as his. I started with his third equa- 
tion: 


adh/AdH = bVh/BVH — 1. .(3) 


Again letting h = u*H and substituting the 
new data, A = 2.5, B = 5,a = 2,b = 4, it 
reduced to: 


—dH/H = 2udu/(u? — u + 1.25) .(4) 


I'll bet you thot I'd quit when I couldn't 
factor that quadratic, but I used Peirce's 
Tables to integrate it, finding, 


—log H = log(u? — u + 1.25) + 
arctan(u — '/2) + C (5) 


From the initial conditions, H = 148.84 and 
h = 33.64, | found C = —log 145.3124 and 
evolved the horrendously implicit relation: 


(6) 


145.3124 
tan log 
h — VhH + 1.25H 


Now you asked for H when h = 29.16, but 
did you realize what you were asking for? 
Cut-and-try, cut-and-try, cut-and-try, ad 
infinitum, ad nauseam, ad-tut-and-cry. 
The thrill over finding H = 154.47 after 7 hr 
of trial was short-lived, for I realized that H 
must decrease from 148.84. Trying in the 
other direction, I found H = 0.009 would fit 
if l used VWH = —0.095; why the minus 
sign I don't know, but anyway, H came out 
positive. Do I win?” 

“I'd give him an E for Effort, Noah,” 
proposed Cal Klater, “but his answer is 
more than 100% wrong, even tho it’s prac- 
tically the same as mine. I found it simpler 
to solve Eq. (4) in the parametric form: 


H = Ce”sin*m 

h = Ce"(cos m + '/,sin m)? (7) 
where C = 145.3124e~*/? = 30.2076 and m 
is a parameter varying from 1.59538 at the 
start to zero when the upper tank is empty. 
At that stage, 4 in the lower tank is 30.2076, 
so when A drops to 29.16, the upper tank 
can't be any emptier. The answer is just 
exactly zero. Joe's answer was a redundant 
from the equation’s attempt to discharge 
imaginary water from an empty tank under 
an imaginary head.” 

“Well Cal's right, but I'm going to give 
Joe a D for Diligence, or C for Confidence, 
or maybe a B for Both. Then, to start the 
new year with something easier and less 
academic, I'll introduce you to a new model 
of literal arithmetic. It looks like these 


samples: 
VEXER = ROWE EXGULP=PLUG 
BOXER = BAER FOXFUN=ONION 


EXTIME=EMIT TEXANS=PROUD 


Each sample is an example in multiplication, 
with letters indicating individuality or repe- 
tition of digits, and with the times sign 2- 
timing as an X. Solutions are not neces- 
sarily unique; any one will do, except I'd 
like the largest product for the first one. 
Also, I'll enjoy other similar samples.” 


[Cal Klaters were: Stoop (John L.) Nagle, 
David M. Rockwood, Tom G. Ogburn III, 
Rudolph W. Meyer, and Sauer Doe ( Marvin 
Larson). Also Kum Pewter (Walter Stein- 
bruch) solved the October Tooterville toots 
from a hospital bed.] 
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How Hallandale, Florida, got Soft, Clear Water 
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DECEASED 


Webster L. Benham, 
Former Director, Dies 


Webster Lance Benham (M. '14) founder 
and president of the Benham Engineering 
Co., of Oklahoma City, Okla., died at his 
home on November 22, at the age of 70 
Colonel Benham, who served in World War 
1, graduated from 
Columbia University 


in 1905, with the 
degree of C.E. Be- 
fore organizing the 


Benham Engineering 
Co., in 1909, he had 
been a member of 
the firm of Benham 
& Adams, acted as 
assistant city engi- 
neer for Oklahoma 
City, and was an 
instructor in civil en- 
gineering at Epworth 
University. From 1919 to 1922 he was 
active in the consulting firm of Johnson & 
Benham, of New York and Kansas City. 
Colonel Benham was consultant to over 
250 cities, including Dallas, Tex., New 
York, and Kansas City, and was the archi- 
tect-engineer on construction of Camps 
Livingston, Beauregard and Polk during 
the last war. His many services to the 
Society included a term as Director, 1948- 
1951. 


Webster L. Benham 


Louis Philip Blum (M. '10) retired engi- 


REGISTRATION FORM 


| Mant ro: W. W. Moore, 417 Market St 


Name 


last name please print 


Home Address 


Expected SF. Address 


Accompanied by 
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San Francisco 5, Calif 


neer of Pittsburgh, Pa., died there on No- 
vember 4 at the age of 79. A member of 
Blum, Weldin & Co., civil and mining 
engineering firm of Pittsburgh, from 1916 to 
1945, Mr. Blum was associated briefly with 
the Chester Engineers before his retire- 
ment. Previously he had been with the 
Philadelphia Bureau of Surveys for ten 
years and the W. G. Wilkins Co., of Pitts- 
burgh for 15 years. Mr. Blum had served 
as a president of the Pittsburgh Section, 
and was also a member of the Engineers 
Society of Western Pennsylvania 


Edmund Burke Feldman (M. ‘41) chief 
engineer for the Hayden-Lee Development 
Co., of Los Angeles, Calif., died on Septem- 
ber 11, at the age of 58. A graduate of the 
University of Cincinnati, Mr. Feldman 
taught at the University of Minnesota and, 
for eight years, was associate professor of 
civil engineering at Utah State College. He 
then became connected with John H. Moser 
of Logan, Utah, and the Public Works 
Administration at Salt Lake City and San 
Francisco, and maintained a private prac- 
tice in Salt Lake City for a brief period. 
During World War II, Mr. Feldman served 
overseas as a captain in the U.S. Army. 


John Neil Ferguson (M. '08) of Matta- 
pan, Mass., in retirement since 1940, died 
at St. Petersburg, Fla., on January 6, 1952. 
He was 79 years old. Mr. Ferguson had 
been employed by the following New 
England agencies: The Metropolitan Water 
Works of Boston; the Charles River Basin 
Commission of Massachusetts; the Metro- 
politan Park Commission at Milton; and 
the Department of Public Works (formerly 
the Division of Waterways and Public 
Lands) at Boston, where he was assistant 
engineer and district waterways engineer 
for nearly 20 years. Mr. Ferguson was an 


ASCE Member 
Student 
Guest 


first name 


* Citizenship (for Tours No 2 and 3 
FUNCTION No |Amount 
Tuesday, March 3 | 
Laces’ Tour & Luncheon — Palo Alto $3.40 
| 
Wednesday, March 4 
| Luncheon, Members and Guests — Fairmont $3.50 
Convention Banquet, Members and Guests — Fairmont $8 50 
Limited to 050 
Thursday, March 5 | 
| Ladies’ Tour and Luncheon Nurseries and Country Club $1 00 
Mens’ Tours Choice of one 
Tour No. |, Power Plant Tour 2 00 
*Tour No 2, Aeronautics Tour (limited to 250) 2.00 
*Tour Ne. 3. Naval Shipyard Tour (limited to 150 $1 00 
Friday. March 6 
Ladies’ Luncheon and Aquacade Fairmont 
Military Engineers Luncheon Fairmont 
REGISTRATION FEI $5 00 
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alumnus of the Massachusetts Institute of 
Technology. 


Harry Homer Harsh (M. '21) employed 
by the Baltimore & Ohio Railroad Co., 
continuously since 1907, died in Pittsburgh, 
Pa., on October 29. He was 67. After 
graduation from Ohio State University, Mr. 
Harsh began his association with the rail- 
road, as an assistant in the engineering 
corps of the Ohio River Division. At the 
time of his death, he held the position of 
engineer of maintenance of way, at Pitts- 
burgh. At various times he was division 
engineer and assistant superintendent, and 
he had been stationed in Newark and 
Akron, Ohio, Garrett, Ind., and Baltimore 


Charles Jefferson Hartenstine (A.M. '22) 
president and chief engineer of the Harten- 
stine-Zane Co., Inc., of New York, N.Y, 
died suddenly in his office on June 13. He 
was 65. Mr. Hartenstine was engaged by 
the McClintic-Marshall Co., in Pottstown 
and Pittsburgh, Pa., and the Panama Canal 
Zone, from 1906 until 1914, and at various 
other periods during his career. In 1921, 
he became connected with the Donnell 
Zane Co., of New York City, and later 
organized the Hartenstine-Zane Co. He 
was an alumnus of the University of Penn- 
sylvania and a veteran of World War I. 


Harry Hartwell (M. '07) retired engineer 
of Oakland, Calif., died on October 8, at the 
age of 83. During his long career, Mr. 
Hartwell was associated with several firms 
including Chandler & Co., Inc., of Phila- 
delphia, Pa., and Ford, Bacon & Davis, 
and Sanderson & Porter, both of New York 
City. At various times he served as assist- 
ant to the president of the Pearson Engineer- 
ing Corp., Ltd., and as vice-president of 
K. Taylor Distilling Co., Frankfort, Ky. 


Michael Gabriel G. Glen (A.M. '31) since 
1936 district materials engineer for the 
California State Division of Highways at 
San Bernadino, Calif., died on January 17, 
1952, according to information recently 
received at Society Headquarters. He was 
53 years old. Mr. Glen's uninterrupted 
career in the Division of Highways began 
in 1928, when he entered it as an instru- 
mentman. He was an alumnus of the 
University of California. 


Joseph Washburn Hawkins (M. ‘47) 
engineer of Sebring, Fla., died on December 
10, 1951, at the age of 69. Mr. Hawkins 
had been in engineering practice there since 
1944, and was also in Sebring from 1923 to 
1930, and in practice in Atlanta, Ga., from 
1921 to 1923. At other times he had been 
with the J. B. McCrary Co., of Atlanta; 
the Georgia State Highway Department; 
Alexander Blair, consulting engineer of 
Lake Placid, Fla.; the U.S. Department of 
Agriculture; and the Corps of Engineers 
He studied at the Georgia School of Tech- 
nology. 


William Henry Hunt (M. 'I11) retired 
engineer of New York, N.Y., died on June 
20, at the age of 80. Mr. Hunt, who was 
educated at the Cooper Union, was with 
several New York firms and the New York 
Rapid Transit Commission on subway de- 
sign at the outset of his career. From 1915 
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“Let Your Transit Do the Paper Work” 


“It can be determined in the field, without and azimuth recorded. Compass reading is 

calculation, whether or not a survey closes,” also recorded as a check. 

says John Goggin, C.E. of Marathon, Florida. “Now the upper motion is unclamped and a 
backsight is taken with telescope erect and 
back azimuth read. With the upper motion 
unclamped, a foresight is again taken. This 
should check the original azimuth of the for- 
ward line. 

“This operation is repeated at each change 
in alignment back to point of beginning, where 
the forward azimuth should read the same as 
the calculated value. Thus, back azimuths are 
read each time and forward azimuths are 
double checked. In addition, constant refer- 
ence to compass readings is made and all 
observable points-in-survey or known coordi- 
nated points are sighted. 

A “Only an instrument of reputable precision, 
On the Keys, Sein Goggin a Envathen, Florida, capable of standing hard knocks and rough 
uses his Gurley transit for precision work. 


“Down here on the Florida keys, land is uSC&GS MONUMENTS, 


scarce and credible monuments are few. In 
the absence of the usual landmarks, accuracy 
(I prefer the word precision) is paramount. 
We are, therefore, forced to use USC&GS 
monuments and local plane coordinates. 

“But ordinary methods with their field cal- 
culations are time-consuming. And all field 
men are not good mathematicians. So we de- 
vised a fool-proof method in which the transit 
does a great deal of the calculating. 

“Here’s how we do it: Transit is oriented 
first on a line using the grid azimuth calcu- 
lated from local point coordinates of USC&GS 
monuments. Compass is set to read True Bear- Goggin's method of field checking a survey. 
ing of the line. Instrumentman then traverses 
by azimuth to the point of beginning of the 
survey. At each change in alignment, a back- 
sight is taken with telescope plunged or in- 
verted—after making certain forward azimuth TT 
on the back line is still properly set. The com- * Write for a free copy of 
pass is released, telescope erected and sighted “The Surveyor’s Note- 
on next forward point. The line is measured ‘Noted book.” It contains all the 

tips and field stories from 

the first year’s series. 

2 We would like to More than 15,000 engi- 

in this series. DOP neers and surveyors are 
+ idea. We'll co “ag finding it helpful. 


c1es2 GURLEY 


usage, could be depended upon in perform- 
ing this work. From long experience, we have 
decided upon the Gurley.” 


W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 


) Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
! Precision Weights and Measures, Poper and Textile Testing Instruments, Reticle 
Facilities, ewe Navigating instruments, TTT ts. 


CIVIL ENGINEERING ¢ January 1953 


| 
HH 
| | | 
j 
| | 
| i oo 
r 
a 
=| 
| 
| 
| 
1 
‘ 
| 
RY 
| | 
w 
you le 
= 
ne 
4 


(Continued from page 88) 


to 1924 he was sales engineer for the Pitts- 
burgh Bridge & Iron Works, Lehigh Struc- 
tural Steel, and the Bethichem Steel Co 
In the latter year he became connected with 
the Frank M. Weaver Co., Inc. of Lansdale, 
Pa., for whom he served as sales engineer 
and manager of their New York office until 
his retirement in 1950 


Robert Smith Johnston (M ‘24) retired 
engineer of Yardley, Pa., died on Septem- 
ber 26, at the age of 67. Mr. Johnston 
served as director of research for John A. 
Roebling's Sons Co., at Trenton, N.J., from 
1932 until his retirement in 1946.  Pre- 
viously he had been engineer on research 
and tests for the Port of New York Author- 
ity and engineer physicist for the U.S. 
Bureau of Standards in Washington, D.C 
A graduate of the school of civil engineering 
at Tufts College, Mr. Johnston had taught 
at the University of Pennsylvania and Lafay- 
ette College for five years. 


Clarence Hilton Moore (M. '38) consult- 
ing engineer of Winter Haven, Fla., died at 
his home in that city on June 4, at the age 
of 57. After graduation from Rensselaer 
Polytechnic Institute in 1918, Mr. Moore 
was employed by the Pittsburgh-Des 
Moines Steel Co., at Des Moines, lowa, for 
six years. In 1925, he entered the Aetna 
Iron & Steel Co., Jacksonville, Fla., ad- 
vancing to vice-president and chief engineer 
by 1932 and president by 1936. Mr. Moore 
was president of the Hoffman Steel Co., 
Jacksonville, from 1942 to 1948, and presi- 
dent and chief engineer of Hillyer & Covan 
Inc., also of Jacksonville, in 1949. 


Former ASCE Officer, 
Baxter L. Brown, Dies 


Baxter Lamont Brown (M. ‘()3) retired 
St. Louis engineer and former president of 
the St. Louis Board of Public Service 
(1933-1941) died in 
that city on Novem- 
ber 9, at the age of 
88. A specialist in 
railroad engineering 
and municipal prob- 
lems, Mr. Brown 
practiced in St. Louis 


from 1905 to 1933, 
and from 1942 to 


1948. Prior to 1905, 
he was connected for 
almost 20 years with 
various railroads in 
the Middle West. 
Mr. Brown was a Director of ASCE (1921 

1923 ) and vice-president of the American In- 
stitute of Consulting Engineers, and had held 
office in several local engineering societies. 


Baxter L. Brown 


Richard Bird Ketchum (M. ‘(7) dean 
emeritus of the School of Mines and Engi- 
neering at the University of Utah and an 
authority on railroad construction and re- 
search, died at Urbana, Ill, on November 3. 
He was 78. A graduate of the University 
of Illinois, he taught there in 1897 and 1898. 
His association with the University of Utah 
began in 1909, when he joined the faculty 
as instructor. He was professor and head 
of the department of civil engineering from 
1920 to 1927, and dean from 1927 until his 
retirement in 1939. Dean Ketchum had 
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worked on the construction of the Salt Lake 
County Memorial Bridge and been with the 
Salt Lake City Water Works and the Union 
Pacific and other railroads. 


Wilhelm Emil Koch (A.M. '42) construc- 
tion engineer of New Orleans, La., died on 
September 9, at the age of 59. Mr. Koch 
had been connected with Edward F. Neild, 
Architect, Shreveport, La.; Armstrong & 
Koch, Architects, and George J. Glover, 
Inc., both of New Orleans, and James O 
Heyworth of Chicago. He was also with 
several government agencies, including the 
Mississippi River Commission, the Bureau 
of Reclamation at Denver, Colo.; and the 
Bureau of Yards and Docks at Lakehurst, 
N.J. He was an alumnus of Tulane Uni- 
versity, class of 1914 


Arthur Edward La Croix (M. '4()) execu- 
tive vice-president and director of the New 
England Power Co., and president and di- 
rector of the Connecticut River Power Co., 
and the Bellows Falls Hydroelectric Corp., 
died suddenly on September 5. He was 57. 
Since his graduation from Cornell Univer- 
sity in 1916, Mr. LaCroix had been con- 
tinuously connected with the New England 
electric system except for two years with 
the 301st Engineers in World War I 


Byron James Lambert (M. '19) since 
1921 professor and head of the department 
of civil engineering at the University of 
lowa, died on October 29. He was 78. 
Professor Lambert was a graduate of the 
lowa State Teachers College, with a civil 
engineering degree from the State Univer- 
sity of Iowa. Before joining the Univer- 
sity of lowa faculty in 1902 he served as 
city engineer for Waterloo and Cedar Falls, 
lowa. Professor Lambert was the author 
of several publications on concrete and steel 
and the inventor of steel stadiums. 


Charles Eliot MacKinnon Jr., who had 
just been accepted as a Junior Member of 
the Society, but had not yet had time to 
qualify, was crushed to death by a truck 
on June 25, while working at the Naval Air 
Station, Brunswick, Me., as a field engi- 
neer for the Thompson & Lichtner Co., 
Inc.. of Brookline, Mass. He was 21 years 
old and a recent graduate of Norwich 
University. 


Hans William Jorgensen (M. '26) former 
city engineer of San Diego, Calif., died in 
that city on November 30, at the age of 77. 
Mr. Jorgensen, who retired in 1945 after 33 
years in the city engineering department, 
had been city engineer since 1927. Prior to 
that he was city engineer and mineral sur- 
veyor for 10 years in Bisbee, Ariz. Mr. 
Jorgensen was a past-president of the San 
Diego Section, and an alumnus of the 
University of Nebraska. 


George Frederick Tongue (M. '43) chief 
engineer of the Dallas Railway & Termi- 
nal Company, died at his home in Dallas, 
Tex., on October 30. He was 61. Except 
for a brief period as equipment engineer 
with the Western Union Telegraph Co., 
Mr. Tongue had been continuously con- 
nected with the D.R.&T. since 1912, serv- 
ing in the maintenance department for 39 
years. In recent years, he had directed all 


(Continued page 92) 


e CIVIL ENGINEERING 


“vd 
4 
| 
‘ 
| 
‘ 
» 
pe 


Goin Your Friends and rbesociates at the 
1953 ANNUAL MEETING 
AMERICAN ROAD BUILDERS’ ASSOCIATION 


HISTORIC BOSTON 


February 9-11, 1953 ‘HOTEL STATLER 


[ FEBRUARY 1953 


SUN MON TUE WEO THU FRI SAT 


It’s YOUR Business They'll Discus 


ake It YOUR Business to Be Ther 


LEARN what's new in road building, maintenance Superb hotel accommodations in a famous city steeped 
and administration. HEAR nationally known speakers. in American tradition—an ideal convention set-up. 
PROFIT from technical papers and reports—panel Special entertainment for the ladies. Seven active 
sessions ond disc : technical committee meet- ARBA divisions transacting divisional business. Gen- 
ings. ENJOY a program with kindred topics staggered ‘| @rous “punctuality prizes.” For hotel reservation 
—no need to miss something you want to hear. blanks and ticket applications, apply to Washington 
Meet old friends and make new ones! Headquarters, American Road Builders Association. 


AMERICAN ROAD BUILDERS’ ASSOCIATION 


‘INTERNATIONAL BUILDING _ WASHINGTON 4, D. C. 
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_ «+» THEN WE INSTALLED ALGRIP 
And Ended Slipping Accidents And High Insurance Costs! 


ELIMINATED - 


It happened at a large industrial 
plant, where oil and grease on a 
\ loading platform created a constant 
hazard. A lift truck skidded on 
the slippery surface, toppled from 
the platform's edge, and crushed 

the operator to death. 


Then A.W. Avenir Abrasive Rolled Steel Floor Plate was installed on the 
platform—and slipping accidents ended at once. For ALcRip is truly non- 
slip—even on steep inclines! Hundreds of tiny abrasive particles in each 
square foot of ALcRIP converted the slippery, dangerous platform into a 
hard gripping, anti-skid surface—safe for men and vehicles alike. 


IMMEDIATE SAVINGS were obtained in three ways: (/) No more costly, 
morale shattering accidents. (2) Faster handling of loads. (3) Workmen's 
compensation insurance premiums were substantially reduced by more than 
enough to pay for the Avcrip installation. 


END SLIPPING ACCIDENTS THAT STEAL PRODUCTION AND KITE INSURANCE RATES 


A.W. ALGRIP— only abrasive rolled steel floor plate in the world—pays for 
itself in savings from safety. Tough abrasive particles (same kind used in 

wheels) put hundreds of tiny safety-brakes in every footstep— 
moke it virtually impossible to slip even on steep inclines. ALGRIP doesn't 
weor smooth either—-weor only exposes new porticles. And tough rolled 
steel makes this floor plate stronger than other abrasive floorings. For safety 
at o saving, get the full ALGRIP story today. Write for y 
our new BookletAl-27 —without obligation. 


Over 125 Years of Iron and Steel Moking Experience. 


ALGRIP Abrasive Rolled Steel Floor Plate 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, 
Other Products: A. W. SUPER.DIAMOND Floor Plate © Plates © Sheet © Strip 


(Alloy ond Special Grades) 
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design, construction, and maintenance work 
and since 1951 had been chief engineer. 
Mr. Tongue was a graduate of Oklahoma 
A & M College and a veteran of World 
War I. 

Benjamin Cleveland Leadbetter (M. ‘42) 
engineer consultant with Graham Bros., 
Inc., of El Monte, Calif., died recently at 
the age of 72. During his early career, Mr. 
Leadbetter worked in mines located in 
Nevada, the Transvaal of South Africa, and 
Chile. He had also been employed by the 
Metropolitan Water District of Southern 
California for several years. Mr. Lead- 
better received the degree of bachelor of 
science from the University of Nevada. 


James Augustus Nelson (M. ‘(9) retired 
engineer of Mount Dora, Fla., died on 
April 14, at the age of 84. Following gradu- 
ation from the Sheffield Scientific School at 
Yale University in 1888, he worked for 
several organizations including the Hotch- 
kiss Ordnance Co., the U.S. Navy Depart- 
ment, and the Wm. R. Trigg Co., of Rich- 
mond, Va. From 1910 to 1917 and from 
1920 to 1922 he was vice-president of the 
East Jersey Pipe Co., of New York and 
Paterson, N.J.; from 1922 to 1935, with the 
McClintic-Marshall Corp.; and from 1935 
to his retirement in 1940, with the Bethle- 
hem Steel Co. 


Frederic Emery Pierce (M. '9) retired 
engineer of New York, N.Y., died on Sep- 
tember 8, at the age of 82. For more than 
30 years, Mr. Pierce had been in private 
practice as a consulting engineer in New 
York. Earlier in his career he was employed 
by the New Jersey Zine Co., for several 
years, advancing to engineer of construc- 
tion. Mr. Pierce was an alumnus of the 
Columbia University School of Mines 


Walter Ferrell Winton (Aff. '18) colonel, 
U.S. Army (retired), died at his home in 
Columbus, N.Mex., on May 12, at the age 
of 65. Colonel Winton who retired from 
the Army in 1945 after 34 years of service, 
saw active duty with the Pershing expedi- 
tion in Mexico, in World War I, and for 
several years was military attaché to Peru 
and Bolivia. Earlier he had worked on the 
National Railway at Durango, Mexico. 
Colonel Winton was a graduate of Vander- 
bilt University and also held a master's 
degree from the University of Toulouse 


Jacob Latch Warner (M. '17) engineering 
consultant of Wilmington, Del., since his 
retirement in 1946 from E. I. du Pont de 
Nemours & Co., died in Wilmington on 
November 11. He was 76. In 1904, 
following first employment with the New 
York Shipbuilding Co., New York, N.Y., 
Mr. Warner began a 42-year association 
with E. I. du Pont de Nemours & Co. in 
the engineering department. He was trans- 
ferred to the real estate department as 
manager in 1930, and at the time of his 
retirement was special assistant in the 
service department. Mr. Warner was 
officer in several business enterprises, in- 
cluding the American Superior Products, 
Inc., the Delaware Plastics Co., Mid-City 
Building Corp., and the Community Realty 
Co. He was a graduate of the University 
of Pennsylvania. 
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W. H. McAlpine retires as special assistant ae ee ae 
to Chief of Engineers in Washington, D. C., — 
after 50 years in Army Corps of Engineers. 


Mr. McAlpine, an Honorary Member of | 

ASCE, is an international authority on con- —SO LVES U N U SUAL PROBLEM 
struction of dams, reservoirs and levees. 
During his career he has been district engi- 
neer at Louisville, Ky., and St. Louis, and 
has been special assistant in Washington 
since 1934. 


PROBLEM: Accurate measurement of low flow of a corro- 
sive process liquid through 0.375” pipe. Fluid under 20 p.s.i. 
gauge pressure at 50° F., has a specific gravity of 1.32. Maxi- 
mum flow 158.6 Ibs. per hour. 


Paul D. Berrigan, colonel in the Corps of 


Engineers, stationed in the Office of the Joint SOLUTION: Ready-made measuring devices were reviewed 
Chiefs of Staff, Washington, D.C., since —advantages and limitations of each type noted. No standard 
951, has been assigned as S acifi ° : 

device available to measure low flow accurately under corro- 
Division Engineer, with headquarters in age 

San Francisco, Calif. sive conditions 


Called in specialist in measuring problems — Simplex sales 
engineer—and outlined difficult requirements. 


Joseph D. Blatt has been promoted from 
chief of the planning staff division of the 
Civil Aeronautics Administration Office of 
Federal Airways, to assistant administrator 
for program coordination. He has been RESULTS: Simplex designed and produced a tailor-made 


active in coordinating aviation policies in the Venturi tube of welded stainless steel that resists corrosion 
U.S. Government's Air Coordinating Com- 


mittce, and in the lnternations! Ciell Interesting device — may well be smallest in industrial process 
Aviation Organization at Montreal, where use — throat diameter only .105”’. Machining to .0005” toler- 
he is currently heading the U-5. delegation ance provides specified accuracy. Unit is simple, reliable, effi- 


toa session of the Aerodrome, Air Route and 
Ground Aids Division 


cient .. . and accurate. 


William J. Carr borough engineer fo ‘ 
J am Somagh engiuean Ses Consult Simplex on measuring devices of unique sizes tailor-made 


Hollidaysburg, Pa., for the past several licati 
years, has resigned to accept a job with an for your specsal applscatsons, 5 ow ange 


cugnseting Gun in Feenayeie. For further information write to the Simplex Valve & Meter 
T. C. Forrest, Jr., member of the con- Company, Dept. 1, 6724 Upland Street, Philadelphia 42, Pa. 


sulting firm, Forrest & Cotton of Dallas, 
Tex., and immediate past-president of the 


Texas Section of ASCE, was recently ® 
nominated president of the National Society 
of Professional Engineers for 1953. 
Howard S. Gay is retiring as chief of 
engineering planning for the North Atlantic 


Division of the Army Corps of Engineers, 


with headquarters in New York City, after a fl M T R C 0 M A Y 


( Continued on page 94) 
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up for your reference files...Data on 
/ Engineered Timber Construction 


Factual material vital to the designer of modern buildings is contained 
in this authoritative 12-page booklet. It illustrates the uses of engineered 
timbers in the construction of buildings which combine the finest appear- 
ance with permanence, economy and adaptability. 

Included in this booklet is the following: 

Beam and girder applications; recommended sizes and connections. 

Arch applications with recommended connections and tables of sec- 
tion dimensions for various spans and loadings. 

Bowstring and parallel chord applications with detail drawings and 
tables of truss dimensions for various spans, 


TimBer Structures, Inc. 


P. O. Box 3782-Y, Portiand 8, Oregon 
Offices in New York; Chicago; Detroit; Kansas City; St. Louis; Dallas; Minneapolis; Seattle, Spokane 
TIMBER STRUCTURES, INC. OF CALIFORNIA + Richmond, California 
TIMBER STRUCTURES OF CANADA, LTD. + Peterborough, Ontario 


Local Representatives throughout the United States and Canada 


TIMBER STRUCTURES, INC. 
P. O. Box 3782-Y, Portland 8, Oregon 


Please send me a copy of your booklet 


“To get your copy 
ge the booklet, ‘‘Mod- 


Modern Construction” 


erm Construction,’ see Neme 

Structures office, or 

“fill in and mail the Address Sune 
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News of Engineers 

(Continued from page 93) 

long career in the Corps of Engineers. Mr. 
Gay has directed the planning of such proj- 
ects as Austin Dam in Texas and the elec- 
trification of the Island of St. Croix in the 
Virgin Islands, and was instrumental in the 
planning of the proposed St. Lawrence Sea- 
way project. 


Richard E. Dougherty, Past-President of 
ASCE and retired vice-president of the 
New York Central Railroad, was the re- 
cipient of the 1952 Lion Award given by the 
Columbia University Alumni Club of Cen- 
tral Westchester. Mr. Dougherty, a mem- 
ber of the class of 1901 of the Columbia 
University School of Engineering, will be 
cited “for outstanding service to his com- 
munity, his profession and his university.” 


Harold D. Hauf recently completed a tour 
of active duty with the Civil Engineer 
Corps of the Navy and was released from 
his duties as assistant district public works 
officer and depyty officer-in-charge-of con 
struction, First Naval District, Boston, 
Mass. He has returned to Yale University 
to become managing engineer of a classified 
and urgent research project conducted for 
the Office of Naval Research. 


Grant M. Hinkamp, formerly engineer for 
Lawrence Peterson & Associates, Milwau- 
kee, Wis., is now with Floyd G. Browne and 
Associates, Marion, Ohio, in the capacity of 
chief construction engineer. 


Charles H. Hunnell, of Morristown, Ind_, 
has been recalled to active duty with the 
Corps of Engineers, with the rank of lieuten- 
ant colonel. Colonel Hunnell has been 
with the State Highway Commission of 
Indiana for over 25 years—recently as 
assistant engineer of road construction. 


J. A. Bradley has resigned as flood-control 
engineer for Orange County (Calif.) because 
of ill health. After a few months’ rest, he 
will open an office in Santa Ana, Calif., 
where he will specialize in hydraulics and 
consult in management problems of special 
districts. Mr. Bradley has been on the 
staff of the Orange County Flood Control 
District since 1929, and has been head of the 
department since 1946. 


William O. Hiltabidle, Jr., vice admiral, 
U.S. Navy, and district civil engineer with 
headquarters at San Diego, Calif., has re- 
tired after many years of service, and has 
accepted the position of assistant to the 
president of the contracting firm of Charles 
H. Tompkins Co., Washington, D.C. 


Lowell J. Stephenson, construction engi- 
neer for the consulting firm of Porter- 
Urquhart Associated, has been appointed 
project engineer for the organization's con- 
tract with the New Jersey Highway Author- 
ity on construction of Section 8 of the Gar- 
den State Parkway. Mr. Stephenson re- 
cently completed a three-year assignment as 
resident engineer for Edwards & Kelcey, 
Frederic R. Harris, Inc., and O. J. Porter & 
Co., on the construction of Section 6 of the 
New Jersey Turnpike for the New Jersey 
Turnpike Authority. 

(Continued on page 96) 
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Our FLEXIBLE JOINT PIPE is highly 

regarded by water, gas and sanitation engineers 

for dependable service in submarine lines. For many 
years, it has been used in notable and difficult 
installations throughout the nation. 


U. S. flexible joint pipe in all sizes, and pipe 

30-inch and larger with other types of joints, are made 
by the pit cast process. Our pipe, 2-inch through 
24-inch, is cast centrifugally in metal molds with 
bell-and-spigot, mechanical joint or plain ends. 

All of these types of pipe and joints are widely used 
for water, gas, sewerage and industrial service 

and are readily available to meet your requirements. 


United States Pipe and Foundry Co., 
General Offices, Burlington, N. J. 
Plants and Sales Offices Throughout the U.S.A. 
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“Dressing The Diver,” lithographed on stone for 
U.S. Pipe and Foundry Co. by John A. Noble, A.N.A. 
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VALUABLE 
MANUAL 


Shows how 
creosoted timber piles 
save money ... assure 
permanent foundations 


PRESSURE-CREOSO 
FOURDATION PILES 
Economical 
and Permanent 


Here’s a book every engineer should 
have. It’s filled with interesting 
facts. Graphic descriptions. Photo- 
graphs of modern construction 
projects, large and small, that are 
founded on pressure-creosoted piles. 

An interesting book, yes—but 
informative, too. Case histories tell 
how substantial savings have been 
effected and unusual construction 
problems have been solved by 
founding permanent structures on 
creosoted timber piles. 


You'll find this book a valuable 
reference. Send for a copy today. 
There’s no obligation involved. 


KOPPERS COMPANY, INC., Pittsburgh 19, Pa. 
KOPPERS 


PRESSURE-TREATED 


| during World War II. 


| News of Engineers 
_ (Continued from page 94) | 


Omar J. Loeltz, who has been acting dis- | 


| trict engineer for the Ground Water Branch, 


U.S. Geological Survey, at Carson City, 
Nev., since July 1952, has been designated 
district engineer. He joined the Ground 
Water Branch at Roswell, N. Mex., in 1939 
and was on active duty with the Navy 
Upon his return to 
the Survey in 1946, he was assigned to the | 


| Nevada district, as assistant to the district 


engineer. 


Harold R. Orr, office engineer for the U.S. 
Bureau of Reclamation on the construction 
of Davis Dam in Nevada, has been desig- 
nated acting construction engineer on the 
project. 


Palmer W. Roberts, commander, CEC, 
USN, on duty in the Bureau of Yards and 
Docks, Washington, D.C., for the past two 
years, has been assigned as assistant director 
of the Pacific-Alaskan Division of the 
Bureau. Commander Roberts, a resident 
of Chicago, will coordinate Naval shore 
establishment construction in the Pacific- 
Alaskan area. 


D. B. Steinman, New York City consult- 
ant, was elected president of the New York 
Academy of Sciences at the annual dinner of 
the Academy. 


Jack D. White is now employed as struc 
tural engineer by the Stearns-Roger Manu- 
facturing Co., Denver, Colo. He recently 
resigned his position as structural engineer, 
Branch of Design and Construction, U.S 
Bureau of Reclamation, at Denver after 
serving with the Bureau almost seven years 


Edward C. Cahaly, former engineer with 
McKoy Helgerson Co., in Greenville, S.C., 
is now working as a civil engineer for J. E 
Sirrine and Co., on the Bowater paper mill 
job at Charleston, Tenn 


Charles R. Richardson, previously with 
the City of Oklahoma City, Okla., as an 
engineer and draftsman associated with the 
Floodway project, is now with the Atlas 
Engineering Corp., at Oak Ridge, Tenn. 


Paul R. Speer has been transferred from 
the St. Paul, Minn., office of the U.S. Geo- 
logical Survey, where he was district engi- 
neer, to their office in Chattanooga, Tenn. 


Omer L. Deweese, project manager for 
the Maxon Construction Co., Inc., at Frank- 
lin, Ohio, is now chief engineer on general 
and heavy construction for the company at 
Oak Ridge, Tenn. 


James Spofford, since 1949 superintendent 
of the Minidoka project in Idaho for the 
Bureau of Reclamation, is retiring. Mr 
Spofford has been connected with the 
Bureau in Idaho and eastern Oregon for 
eleven years, serving as irrigation manager 
of the 100,000-acre Owyhee Project and as 
state reclamation engineer for Idaho. 


James W. Pastorius has been elected 
vice-president and plant manager of the 
Whitehall Cement Manufacturing Co., at 
Cementon, Pa. Connected with the com- 
pany since 1936, Mr. Pastorius has been 
plant manager for the past year and a half 
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APPLIED 
MECHANICS 
REVIEWS 


ture in applied mechanics and related 
engineering sciences. 


To critically survey the important 
literature contained in 525 engineer- 
ing and scientific journals, in new 
books, and in reports of research 
agencies of 28 countries. 


For keeping abreast of significant ad- 
vances throughout the whole field 
with a minimum of time. 


See for yourself how easy it is to 
follow major developments with 
the aid of APPLIED MECHANICS 
REVIEWS by reading the next 
seven issues. Arrange to send 
for them today at a special in- 
troductory price of $4.50. 


AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18 


If you are 
an engineering executive 


engineer, teacher or student — 
You have a stake 
in the Engineering Profession 


The SECOND MILE 


by W. E. Wickenden 
| "Whosoever shall compel thee to g0 one 
mile—go with bem twatm.”’| 
Eptomizes for you— 
your staff 
your students 


—_ for the professional 
ife 

Rules for the engineer to 
live by 

What engineers must doto 
make engineering a pro- 
fession 


5000 words of simple useful 
philosophy about ¢ needs 
and aspirations of the Engi- 
neer. An understanding of 
“The Second Mile” is essential 
to professional maturity. 


Single copy 15¢ 15 or more 10¢ a copy 
Engineers’ Council for 


Professional Development 
29 West 39th Street 
New York 18, N. Y. 
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Changes in Characteristics of Portland Ce- 
ment as Exhibited by Laboratory Tests Over 
the Period 1904 to 1950 


This paper by H. F. Gonnerman and William 
Larch constitutes ASTM Special Technical Publi- 
cation No. 127. It describes the changes in com- 
position, fineness, and strength producing charac- 
teristics of Type I portland cement. Most of these 
changes are shown to have occurred during the 
period, 1926 to 1940. Included are data comparing 
composition, fineness, strength-producing charac- 
teristics, volume change, heat of hydration, and sul- 
fate resistance of the five types of portland cement 
covered by ASTM Specifications C 150-49. (Amer- 
ican Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., 56 pp., $1.) 


CRSI Design Handbook 


The object of the C RSI Design Handbook by 
R. C. Reese is to present finished designs of rein- 
forced concrete members, giving concrete sizes and 
reinforcement. The extensive presentation of 
tables, diagrams, and other technical data is divided 
as follows: Reinforcing bars, design formulas, de 
sign methods, specialized design data, ASTM spe- 
cifications, and ever 250 pages of detailed safe-load 
tables covering slabs, joists, beams, columns, foot 
ings, and retaining walls. The designs given are 
particularly good for preliminary estimating, for 
establishing sizes and clearances, and for compar 
ing different types of construction. (Concrete 
Reinforcing Steei Institute, 38 South Dearborn 
St., Chicago 3, 111., 1952. 412 pp., $5.) 


Stahlbau-Handbuch 1952 


The Steel Construction Handbook (formerly called 
Steel Construction Calendar) provides a wide variety 
of reference data under the following groupings 
Fundamentals—mathematics, statics; cur- 
rent German standards and regulations concerned 
with steel construction, covering buildings, crane 
structures, railroad and highway bridges, etc.; 
profile tables; connections and rivet tables. A 
new, comprehensive German standard on “design 
fundamentals for stability’’ is appended. Edited 
by G. Unold and F. Kleineberg. sponsored by 
Deutscher Stahibau- Verband (Industrie-und 
Handelsverlag Walter Dorn, Bremen-Horn, Ger- 
many, 1952. 657 pp.. DM 28.00) 


Traite D'Irrigation 

This comprehensive treatise by V. Bauzil begins 
with the study of requirements and conditions im- 
posed by the crops and physical areas to be irri 
gated It reviews the hydraulic formulas involved, 
the layout of irrigation systems, canal construction, 
dams and other auxiliary structures, drainage prob- 
lems, and the utilization of underground water for 
irrigation. (Editions Eyrolles, Paris, 1952. 2 vol 
412 pp., frs. 5500.) 


Verdichten von Leichtbeton Durch Rutteln 


Deutscher Ausschuss fiir Stahlbeton. Heft 108 


In this contribution Kurt Walz presents the re- 
sults of laboratory tests on the compaction of light- 
weight concrete by vibration It discusses the ef- 
fect of vibration-compaction on compressive 
strength, gross specific weight, and stability (creep 
strength) of lightweight concrete in relation to vi- 
bration rate, amplitude, and length of time, and 
also in relation to concrete stiffness, composition, 
and aggregates. (Wilhelm Ernst & Sohn, Berlin, 
1952. 27 pp., DM 8.00.) 


Mechanics of Fluids 


In the second edition of this introductory text 
book by Glenn Murphy, on the behavior 
of fluids. the approach and techniques are 


(Continued on page 100) 
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ARKWRIGHT 


from 

any 

point 
of view 


you'll do better 
with 


You'll find it easy to do better work with 
Arkwright Tracing Cloth—and here are three 
Specific reasons why: 
1 You can re-ink razor-sharp lines over any 
erasure without “feathering” or “blobbing”. 
2 You're never slowed down by pinholes, 
uneven yarns or other imperfections. 
3 You can always count on clean, ° 
clear years after 
ou make the drawing. Arkwright 
racing Cloth is permanently 
transparent—won't turn opaque, 
brittle or paper-frayed with age. 
They're important reasons for putting 
your best work on Arkwright Tracing 
Cloth. Like a sample? Write 
Arkwright Finishing Co., Industrial 
Trust Bldg., Providence, R. 1. 
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OF ALL 64NCH AND LARGS? 
‘CAST RON WATER MAIR 
‘EVER LAID IN 25 REPRELE 
TATIVE CITIES ARE 
SERVICE. 


Based on the ndings of « 
Gobducced by leading 


January 1953 e@ CIVIL ENGINEERING 


3 4 
98 (Vol. p. 74) 
| 


DISTINGUISHED CLUB. 


43Members 


The Cast Iron Pipe Century Club is prob- 
ably the most unusual club in the world. 
Membership is limited to municipal, or 
privately-owned, water and gas supply sys- 
tems having cast iron mains in service for a 
century or more. 

Although the Club is formally consti- 
tuted, there are no dues, no regular meet- 
ings, and no obligations other than to 
inform the Recording Secretary if and when 
the qualifying water or gas main is taken 
out of service, or, sold for re-use. 

In spite of the unique requirement for 
membership, the Club roster grows, year 
by year. And why not, when a survey spon- 

sored by three water works as- 
sociations, indicates that 96% 
of all 6-inch and larger cast 
iron water mains ever laid 


in 25 representative cities are still in service. 
And when answers to a questionnaire, 
mailed to gas officials in 43 large cities, 
show that original cast iron mains are still 
in service in 29 of the cities. 

If your records show a cast iron main in 
service, laid a century or more ago, the 
Club invites you to send for a handsome 
framed Certificate of Honorary Member- 
ship. Address Thomas F. Wolfe, Recording 
Secretary, Cast Iron Pipe Century Club, 
Peoples Gas Bldg., Chicago 3, Illinois. 
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CLUB ROSTER 


ity 
ALEXANDRIA WATER’ 
Alexandria, Virgin 
BUREAU OF WATER, DEPT. OF PUBLIC WORKS 
Baltimore, ryland 


GAS LIGHT AND POWER CO. 


Balti , Maryland 
PUBLIC WORKS: WATER DIVISION 


Boston, Massachusetts 
BOSTON CONSOLIDATED GAS CO. 


Massachusetts 


Boston, 
DEPARTMENT OF PUBLIC © WORKS, DIVISION OF WATER 


Buffalo, New York 
BOARD OF WATER 
Detroit, Michiga 


M 
FALL RIVER "GAS WORKS COMPANY 
Fall River, Massachusetts 
CITY OF FREDERICK WATER DEPT. 

erick, Maryland 
GAS 
Ci ederick 


ity sburg, V’ 
PUBLIC stavice COMMISSION 
City of Halifax, N. S., Public Woter Supply 
THE HARTFORD GAS COMPANY 
Hartford, Connecticut 


MUNICIPAL WATER woRKS 
intsville, Alaboma 
BUREAU OF WATER 


Loursvinit GAS co. 
Lovisville, Kentuck 
CITY OF LYNCHBURG WATER DEPARTMENT 
Lynchburg, Virginia 
MOBILE "GAS SERVICE CORP. 
Mobile, Alabama 
MOBILE WATER WORKS COMPANY 
Mobile, Alabama 
WATERWORKS DEPARTMENT 
City of Nashville, Tennessee 
NEW ORLEANS PUBLIC SERVICE, INC. 
New ieans, Lovisiana 
PUBLIC SERVICE ELECTRIC & GAS COMPANY 
werk, New Jersey 
DEPT. OF WATER, GAS 
w York, New York 
DEPT. OF PUBLIC WORKS, BUREAU OF WATER 
Philadelphia, Pennsylvania 
PHILADELPHIA GAS WORKS CO. 
iladelphia, Pennsylvania 
BUREAU OF WATER, DEPT. OF PUBLIC WORKS 
Pittsburgh, Pennsylvanic 
POTTSVILLE WATER COMPANY 
Pottsville, Pennsylvania 
PROVIDENCE GAS 
Providence, Rhode Island 
QUEBEC POWER COMPANY, GAS DIVISION 
Quebec, Canada 
BUREAU OF WATER 
Reading, Pennsylvania 
DEPT. OF PUBLIC UTILITIES 
Richmond, Virginio 
WATER & SEWERAGE 
City of Saint John, 
DEPT. OF ‘WATER DIVISION 
St. , Missouri 
WATER DIVISION, L. Engineering 
yrocuse, 
THE CONSUMER: “GAS “C0. OF TORONTO 
Toronto, Ontario 
DEPT. rustic 


, New 
city oF Yurica, "BOARD OF WATER SUPPLY 


Utica Yor 

city A WHEELING WATER DEPT. 
heeling, West Virginia 

WILMINGTON WATER DEPT. 

Wilmington, Delaware 
WATER DEPARTMENT 

City of Winchester, Virginio 
WATER DEPARTMENT 

City of Winston Salem, North Cerolina 
YorK COMPANY 

water. DEPARTMEN 

City of Ohio 
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Recent Books 


(Continued from page 97) 


those which have proved successful in the mechanics 
of solids. The basic method of analysis is that of 
the free-body, used in conjunction with the funda 
mental principles of mechanics, expressed in New- 
ton's laws of motion. Numerous practical appli 
cations of the theory are cited, and numerical and 
laboratory problems are provided. Important 
revisions are in the material on viscosity, flow-nets 


jets, Quid couplings and t tic tr 
(International Textbook Company, Scranton 9%, 
Pa., 1952. 309 pp. $6.) 


Reinforced Concrete 


In Reinforced Concrete, Oscar Paber surveys the 
materials, properties, and uses of reinforced con- 
crete and describes current methods of design, con 
struction, and application Included are funda 
mental theory. specific design data, and numerous 


practical observations based on the author's ex 
perience. Separate chapters are devoted to special 
topics such as shell concrete. chimneys, prestressed 


QUALITY 
CONSTRUCTION 


Quality controlled from open 


concrete, silos, bunkers, etc. Tables and graphs 
are extensively used. (BE. & F. N. Spon, Ltd, 22 
Henrietta St., London, W.C. 2, England, 1952. 
232 + 55 pp., 30s.) 


Water 


A study of the properties and constitution of 
water, its circulation on the earth, and its utiliza- 
tion by man. From salinity to sedimentation, from 
meteorology to water control by dams, the author, 
Cyril S. Fox, covers a wide range of topics, pre- 
senting a remarkable amount of statistical and 
analytical data in condensed form. The book is 
intended as the introductory volume of a series on 
the practical aspects of water supply. (Philosophi- 
cal Library, 15 East 40th St., New York, 16, N. Y., 
1952. 148 pp., $8.75.) 


World Population and Future Resources 
The proceedings of the Second Centennial Aca 


demic Conference of Northwestern University, edited 
by Paul K. Hatt, comprise this volume of 20 papers 


New Scruggs Vandervoort Borney department store 
in foshionable Clayton, Missouri. Architect: Horris 
Armstrong. C ing Engineer: Neo! J. Compbell. 
Contractor: Gomble Construction Co. 


hearth to finished product in the modern Laclede Mills, 
these construction steels offer dependability of quality for 


your construction needs 


STEEL JOISTS 


For strong . . . lightweight 
« « « economical construc- 
tion. Spans to 40 feet. 


sheets. 


St 


WELDED WIRE FABRIC 


Cold drawn, welded auto- 
matically . . . in rolls or 


LACLEDE STEELCOMPANY 


lovis 


MULTILRIB ROUND 
REINFORCING BARS 


With Laclede improved 
design for maximum an- 
chorage ... and numbered 
to meet latest ASTM A305 
Specifications. 


Other Laclede quality construction steels: corrugated centering 
accessories * spirals pipe and conduit. 


Mo 
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broadly classified as follows; The population fac- 
tor, food resources, material resources of industry, 
and energy resources. In addition to a logical 
presentation of the problem posed by our expand- 
ing world population, certain technological aspects 
of the problem are emphasized in separate papers — 
mineral resources and exploitation, the future of 
structural materials, new products, liquid fuels for 
the future, solar and economic energy in the world 
economy, and food technology. (The American 
Book Co., 88 Lexington Ave., New York, N. Y., 
1951, 262 pp., $3.50.) 


ASTM Specifications for Steel Piping Ma- 
terials 


This compilation, prepared by ASTM Committee 
A-1 on Steel, contains all ASTM specifications for 
carbon-stee!l and alloy-steel pipe and tubing. It 
covers pipe to convey liquids, vapors, and gases at 
normal and elevated temperatures, still tubes for 
refinery service, and tubes for boilers, heat ex- 
changers, condensers, and superheaters. Specifi- 
cations are also included for castings, forgings, 
bolts, and nuts used in piping installations. A num- 
ber of emergency alternate provisions in separate 
form are provided with the book or will be sent 
subsequently. (American Society for Testing 
Materials, 1916 Race St., Philadelphia 3, Pa., 1952. 
372 pp., $3.50.) 


Engineers and Ivory Towers 


In Engineers and Ivory Towers, Robert C. Good- 
pasture has made a compilation in essay form of 
the non-technical writings and lectures of an emi- 
nent teacher and structural engineer, Hardy Cross. 
The content reflects the author's opinions on the 
relationship of engineer and engineering to science 
and the humanities, touching on a wide range of 
subjects including education, graduate study, 
standardization, and the responsibilities and obli- 
gations of engineers. (The McGraw-Hill Book Co., 
Inc., 330 West 42nd Street, New York 36, N. Y., 
141 pp., $3.50.) 


Piping Design and Engineering 

The plan of this book has been to compile in a 
single publication engineering data and technical 
information for the use of engineers engaged in the 
design and application of pressure-piping systems 
hitherto available only by consulting a number of 
sources. Major sections are as follows: Expan- 
sion and stresses; velocity and pressure drop; pres- 
sure-temperature pipe graphs; piping materials; 


pipe fabrication; pipe hangers and supports; and 
general tables. Considerable material not pre- 
viously published has been included. (Grinnell 
Company, Inc., Providence, R. I., 1951. 221 pp., 
$10.) 


Pratische Probleme der Baustatik 


Practical problems in the field of structural statics 
with solutions by the method of influence lines are 
presented by Othmar Weiss in this volume. Part 
I covers structures with stable or vertically dis- 
placeable panel! points and Part II frame structures 
with displaceable panel points. A tabular ap- 
pendix gives moments of inertia of reinforced- 
concrete T-beams and supplementary tables for the 
calculation of frame structures and continuous 
beams. (Franz Deuticke, Vienna, Austria, 1952. 
193 pp , DM 6.00) 


(Continued on page 102) 


Library Services 


Engineering Societies Library books may 
be berrowed by mail by ASCE members 
for a small handling charge. The Library 
olso prepares bibliographies, intai 
search and photostat services, and can pro- 
vide microfilm copies of any items in its 
collection. Address inquiries to Ralph H. 
Phelps, Director, Engineering Societies 
liorary, 33 West 39th Street, New York 
18, N.Y. 
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for prestressing 


Prestressen concrete means... savings in concrete 
...in steel... in deadweight... in foundation dimensions . . . 
plus longer span construction . . . reduced depth-to-span ratio 
... and better space utilization. 

STrESSTEEL is the only steel of large diameter (44” 
to 1144”) capable of the sustained high stresses necessary to 
prestress concrete. 

Prestressing with STRESSTEEL. as compared with wire 
prestressing systems, results in labor savings often great 
enough to pay for the prestressing material itself. StRESSTEEL 
tensioning units may be placed. stressed and anchored with 
only 25 to 45 man hours per ton, as against 130 to 150 man 
hours per ton of high carbon wire. 

Stressteev is available to the American construction 
industry on a price list basis, free from any patent restrictions 


Conventional Prestressing 
reinforcement wires 
78—0.196” 
diam. wires 


258 Ibs. /foot 


STRESSTEEL 
bars 


4—1”" diam. 
Sraessree: bars 
258 Ibs./foot 


Steel: 14-1" 
diam. bars 


Concrete: 10 tbs./foot 


> Write today for your copy of the STRESSTEEL MANUAL, a 
functional sourcebook which sets forth in detail the applica- 
tions, design data, specifications, material 

descriptions and construction procedures 

for Stressteel tensioning units. 


Stressteel Corporation 


Box 34, 207 East 37th Street 


or license requirements. 


New York 16, N. Y. 


Stressteel 


GROUND WATER COMPLETELY INTERCEPTED 


IN HIGHLY STRATIFIED AND 
EXTREMELY UNSTABLE MATERIAL 


ONTRACTOR Donald M. Drake of Portland, Ore., had to go 

down 19 feet below ground water level through highly 
stratified and extremely unstable material on this sewage dis- 
posal system jok for the City of Longview, Wash. The high water 
table—only two feet below natural grade—created serious 
problems in the excavation. 

The new Tacoma office of John W. Stang Corp. solved the 
problem economically with a flexible Stang dewatering system 
that effectively penetrated the various strata so that ground 
water was completely intercepted. 

Any one of the John W. Stang offices can do the same for 
you. Why not call them the next time you have a tough de- 
watering problem. 


JOHN W. STANG CORPORATION 


Engineers and Manufacturers of Dewatering equipment 
NEW YORK CITY, N. Y., Number Two Broadway, Telephone: Whitehall 3-0565 


OMAHA, TACOMA, WASHINGTON 
2123 South 56th Street 2339 Lincoln Avenue 
Phone: Walnut 7796 Phone: Broadway 4362 


At the site of the sewage pump station, men 
work nineteen feet below ground water 
Note that men are not wearing rubbers or 


boots. BELL, CALIFORNIA 


8221 Atlantic Avenue 
Box 631 Phone: Logan 5-742] 
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This precision transit gives 
years of precision work... 


\ 


Model No. 7014 with “A” standard. “U" type also available. 


$575.00* complete with tripod, case and field equipment. 


yet costs less than any other quality engineers’ transit 


b gm can pay more, but you 
can't buy a finer instrument 
than the White Engineers’ Tran- 
sit. Typical of the added manu- 
facturing refinements that assure 
you of more years of super-pre- 
cision are White's graduations: 

A new Swiss dividing engine 
of the latest design guarantees 
original tolerances of less than 
one second. And cutting them 
into solid silver preserves this 
accuracy longer. 

In addition, White's unex- 
celled coated optics provide a 


clear, sharp image — without 
halation even under adverse con- 
ditions at long distances. Consider, 
too, the totally enclosed leveling 
screws, waterproof compass box, 
hand-fitted, anti-friction, virgin 
hard bell metal centers. 

See your dealer for full infor- 
mation on the complete David 
White line of Transits, Universal 
Level-Transits, Levels, Theodo- 
lites and engineering supplies. 
Or write for new Bulletin 1052. 
Davip Wuire CoMPANY, 359 
W. Court St., Milwaukee 12, Wis. 


* Price subject to change without notice. 


We offer the most expert REPAIR SERVICE 


on all makes, all types of instruments. 


7232 


Recent Books 
(Continued from page 100) 


Parallel Thrsated Nozzles 
and el-Throated Nozzles 

More than 600 entries classified under sixteen sub- 
ject headings comprise this bibliography, B.S.I. R.A. 
Research Publication, M.9, by T. H. Redding, which 
covers the period 1832-1946. The references are 
arranged in chronological order under each heading 
and are annotated for more effective use, and cross 
references are supplied to allied material under other 
headings. There are also an explanatory technical 
introduction, an author index to the bibliography, 
and a glossary of terms used in flow-metering prac- 
tice. (Chapman & Hall Ltd., 37 Essex St., W.C.2, 
1952. 196 pp., 32s. 6d.) 


Atomic Power 


Beginning with a brief résumé of the technical 
background, the authors continue with a factual 
analysis of the economic, sociological, political, and 
geographical aspects of atomic power development. 
Part II deals with costs and industrial applications, 
utilizing the iron and steel industry and the alu- 
minum industry as case studies. Part III discusses 
the relation of atomic power to the process of 
economic development and its impact upon regional 
economies, with Brazil particularly considered as a 
case study. Authors are Walter Isard and Vincent 
Whitney. (The Blakiston Co., 575 Madison Ave., 
New York 22, N. Y., 1952. 235 pp., $4.75.) 


Civil Engineering Plant and Methods 


Equipment and methods for basic civil engineer- 
ing operations are described in this volume, by 
Rolt Hammond, and illustrated under the follow- 
ing classifications Excavating plant, piling and 
foundations, concrete mixing and placing, cranes 
and other lifting appliances, dock and harbor con- 
struction, tunneling, unit construction work, weld- 
ing, and roadmaking. There is also a special chap- 
ter dealing with the organization of civil engineer - 
ing work (Ernest Benn Ltd. London, 1952. 
229 pp., 25s.) 


Symposium on Surface and Subsurface 
Reconnaissance 


A group of fifteen papers dealing with geological, 
pedological, airphoto, or geophysical interpretations 
of data on earth formations and.deposits, over half 
of the material being devoted to geophysical meth- 
ods. The object of the symposium was to estab- 
lish a groundwork for defining the applications and 
limitations of these major approaches to recon- 
naissance with respect to the accuracy of their re- 
sults. The panel discussions on the papers are 
included. (American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Pa. S.T.P. No. 
122, 1952. 228 pp., $3.) 


Theory of and Plasticity. (Har- 
Mets Monographs in Applied Science, No. 


Suitable for first-year graduate students, this 
book by H. M. Westergaard is written from the 
point of view of the engineer although the treat- 
ment is entirely theoretical, Topics covered in- 
clude the important basic concepts of the states of 
stress and strain, the basic laws and equations of 
elasticity and plasticity, and specialized applica- 
tions to hollow cylinders, spheres, etc., to various 
force effects, and to thermal stresses. (John Wiley 
& Sons, Inc., 440 Fourth Avenue, New York 16, 
N.Y., 1952. 176 pp., $5.) 


Zauberwelt der Normzahlen 


The author, Wilhelm Strahringer, describes a 
variety of uses for “preferred number" series in the 
fields of production and distribution, economics and 
management, and any other activities to which 
standardization of this sort may be applied. 
Graphs are freely used for efficient representation 
of these applications. The official German stand- 
ard series of preferred numbers, of which the base 
term is 1 and the ratio is “1/10, is the particular 
series on which the book is based. (Verlags-und 
Wirtschaftsgesellschaft der ElektrizitAtswerke, 
Frankfurt-am-Main, Germany, 1952. 95 pp., 
tables, charts, DM. 6.50.) 
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THE NEW 
BARBER-GREENE 


NMixall MEETS by NEED FOR ALL 


MAINTENANCE AND SMALL PAVING JOBS 


The quotation at the top of this page is 
typical of impartial observers who have 
seen the new Barber-Greene MIXALL per- 
form. There is widespread agreement 
among editors, road builders and govern- 
ment officials that the need for a machine 
capable of on-the-spot production of even 
the highest type hot mixes has been an- 
swered by the development of the MIXALL. 

Primarily designed for “stitch in time” 
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maintenance to prevent major break-ups 
of much needed roads, the MIXALL also 
opens the market for surfacing of side- 
walks, driveways, parking lots, service sta- 
tions, playgrounds and countless others. 
Once you see the MIXALL perform, 
you'll quickly recognize the business- 
building possibilities it holds for you. See 
your Barber-Greene Distributor for the full 
story—or write for information. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST.| 84 E. RANDOLPH ST. 
Men Available 
Proyect Manacer, Enorveer, Civil- 
Mechanical Engineer; M. ASCE; registered 
engineer, several states Proven 


professional 


ability in all phases of mapagement, engineering, 
estimating of heavy construction, hydraulic 
dredging and allied fields. Available on short 
notice. Desires responsible position with large 
company, preferably New York Area. C-800 


Associate Proressonr; J.M. ASCE; single; 
32; M. S. in civil engineering, structures opt 
(1946); 6 years’ experience as aircraft stress 
analyst; completing fourth year as assistant 
professor of civil engineering. Desires more re- 
sponsible teaching or teaching and research posi 

east of Mississippi 


thon Location preferred, 
River. C-801 

Crry Pusiic Works, 
M. ASCE; B.5S., sanitary engineering, University 
of California; licensed in California; 25 years’ 
experience in municipal engineering, adminis- 


tration, supervision and design of sewers, streets, 
refuse disposal, and the maintenance thereof 
C-802-5211-A-4-San Francisco 


anp Srevucrurat Enoiveer; A. M 
ASCE; 33; B. S., Mississippi State College, 1941; 
11 years’ experience structural design, field engi- 
neering, construction, contract administration, 


100 FARNSWORTH AVE. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


present position, Contract Officer of Bureau of 
Yards and Docks Contracts, USN; to be re- 
leased in January 1953; registered in Florida and 
Louisiana Desires employment as structural 
and/or civil engineer with engineering or indus- 
trial firm in Southeast. C-803 


Positions Available 


tn Crvm to teach 
in the fields of fluid mechanics and soil mechan- 
ics. Should have at least an M. S. degree, prefer- 
ably a doctor's degree. Must bea citizen. Salary 
open. Location, Connecticut. Y-7274. 


Assistant on Associate Proressors, with 
master’s degree in civil engineering, Ph. D. desir- 
able, to teach soil mechanics, structures and 
general civil engineering. Some teaching experi- 
ence desirable; also some experience in industry. 
Salary, $6,000.$7,500 for 9 months. Location, 
Delaware. Y-7369 (a). 


Researcn ASSISTANT, recent civil engineering 
graduate, for work on research project involving 
the investigation of structural members for use in 
supporting structures for ground electronic op- 
erations. Duties include preparation of engineer- 
ing drawings, engineering computations, con- 
ducting lab tests and assembling resulting data. 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for 
ment of fees applies to registrants whe 
advertise in these columns. All re 
should be addressed to the -» 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mai and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the coopera societies at 
a subscription rate of $3.50 per quarter 


or $12 per annum, payable in advance. 


Opportunity to pursue graduate work toward 
master's degree in C. E., and also to instruct in 
laboratory work during the school year. Salary 
open. Location, New York Area. Y-7386. 


ENGINEER, construction, structural or civil, 
under 45, technical graduate, with 2 years’ ex- 
perience in construction engineering work for 
field and office work in connection with building 
construction. Salary, $3,600-$5,400 4 year. Lo- 
cation, New York, N.Y. Y-7600 (a) 


CONSTRUCTION SUPERINTENDENT, not over 47, 
M. E. or C. E. degree, with at least 10 years’ 
experience in heavy construction involving a con- 

iderable length of time in full charge of the pro- 
jects. Must have had petroleum refinery or heavy 
industrial chemical plant experience Will do 
100 percent field work at the actual construction 
site. Salary, $7,200-$7,500, plus expenses. Loca- 
tions, throughout the United States. Y-7626. 


Encineer, 30-45, graduate, with 
degree in sanitary engineering or civil engineering 
with minor in sanitary engineering, or chemist, 
and at least 5 years’ experience in a waterworks 
system, public health activities in sanitary engi- 
neering sales. Will act as assistant to the water 
superintendent to supervise the water 


supply 
purification and sanitary engineering sales 
Must be U. S. citizen 


Salary, $5, $6,644 


@ year to start. Location, Florida. Y-7664 


CIVIL ENGINEERS 
MECHANICAL ENGINEERS 


Applications from outstanding Design and Re- 
search Engineers are now being sought by « 
progressive, well-known independent research 
and development organization to meet its ex- 
pending volume of work in the field of Ap- 
plied Mechanics. Mechanical, design and 
civil engineers with experience or edvenced 
training in the following fields are especially 
needed. 

Fluid Mechanics Materials Engineering 

Heat Transfer Structural Mechanics 

Jet Propulsion Thermodynamics 

High-Speed Automatic Mechanisms 

Rotating and Reciprocating Power Equipment 
Exceptionally capeble men in related fields 
will also be considered. 
The Armour Research Foundation, operating in 
affiliation with the Illinois Institute of Technol- 
ogy, offers @ unique opportunity for challenging 
research in variety of fields. Stef members 
are encouraged to take advantage of the readily 
available opportunities for advanced study and 
for professional development. 


Send « full statement of ecademic and ex- 
perience quelifications to 
C. E. Barthel, Jr. 
Assistant Director 
ARMOUR RESEARCH FOUNDATION 
orf 
MLINOIS INSTITUTE OF TECHNOLOGY 
Chicage 16, Illinois 


SALES 
ENGINEER 


For large concrete products 
manufacturer operating in 
eastern half of United 
States. Applicant should be 
graduate civil engineer with 
sales personality. Prefer 
person who lives in upper 
New York State. Excellent 
proposition with a bright 
future. Write Box 217. 


Civil Engineering 
33 W. 39th St. 
New York 18, New York 


ENGINEERS 
Southern California? 


Why not work with an outstanding engineering 
firm—and enjoy California living. Our expand- 
ing organization offers career opportunities for men 
experienced im the design of steel and reinforced 


concrete structures 


Please send a resume of your background and 
a recent photograph to our Personnel Department. 
Your letter will receive immediate attention and 


be held in strict confidence 


Cc. F. BRAUN & CO. 
Est. 1909 
ENGINEERS — CONSULTANTS 
Serving the Petroleum and 
Chemical Process Industries 
1000 SOUTH FREMONT 
ALHAMBRA, CALIF. 
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Hypravutic thoroughly acquainted 

| with leakage surveys on water-distribution sys- 
tems, including the use of Pitometer equipment, 
sounding instruments and other equipment util- 
ized in this 7 specialized field. Location, 
Florida. Y-7716 


ENGINEER, 40-50, civil graduate, 


with structural design, including mom it dis- 
tribution, estimating and sales experience cover- 
ing bridges, railroads, and industrial building 


construction for engineering and construction 
firm Professional license desirable. Salary, 
$10,000°$12,000 a year. Location, Maryland. 


Y-7781. 
N | Orrice ENGINEER capable of managing an of- 
fice in New York for a multimillion-dollar con- 


struction job. Will handle all phases of o 
details, set up and organize prior to the starting of 
field construction. Duration, 4 or 5 years. Sal- 
ary open. Location, New York, N. Y. Y-7788. 
Associate for private California —mi 
STRUCTURAL ENGINEER firm. Competent to take complete charge 
large mapping and engineering projects, especi- 
P ally in the field. Y-7801. 


perience, design of heavy struc- "Location, Comecticut. 
tures with emphasis on long span my 


Salary open; also sick leave and retirement bene- 
fits. Location, Midwest. Y-7830 
ENGineer, structural, 25-50, B.S. in C. E., or 


ELECTRICAL ENGINEER 9 years’ minimum of progressively responsible 


office experience in the employment of a qualified 


professional engineer with at least 3 years in actual 


| 
. ss design computation. Will prepare design calcula- 

Gradvate Engineer, minimum 5 tions for foundations constructed of reinforced Engineers get ahead at 
° —— concrete and of superstructures designed of steel 
years experience, power distri- or reinforced concrete. All work to be done under 
supervision. Salary, $6,600-$8,800a year. Com- 

bution, buiiding services and com- pany. will pay placement fee. Location, South. EMA 
2 (a). | 
munications. SANITARY ENGINEER with experience to design 


and lay out sewage disposal plants and systems 
Salary, $5,000-$6,000 a year. Location, New 


York, N.Y. Y-7839. | A major guided missile rogram is 
MECHANICAL ENGINEER EnGineer with field layout and con- just projects- 


struction experience covering water works, pipe- 
| lines or municipal of with-a-future. Other programs, which 
Spanish desirable. Salary a year. 

Gradvate Engineer, minimum 10 offer you plenty of room to get ahead 
years experience in design of ome. se enpesienend in design, \—~ in engineering, are America’s first- 
and working drawings for streets, sewers an | 
mechanical building services and other utilities, with architectural and engineering | announced jet transport project, re- 
rg , firm specializing in industrial and commercial = searchin supersonic flight and nuclear- 

distribution, boiler houses and building projects. Permanent position. Loca- : 
tion, California. Y-788}. powered aircraft, and development of 
steam distribution. Some experi- Crvm. ENGINgeER experienced in design of air- the B-47 and B-52 jet bombers, the 
| port pavements, drainage and substructures, etc., 
ence in heavy machinery desir- | who must also be familiar with civil work site | airplanes that have given Boeing more 
planning for building structures. Should be | : . 
able but not essential. good draftsman capable of reproducing his own experience with multi-engine jets 
designs in addition to supervising others. Loca- | 
Teste | than any other company. 
Hicuway Enorneer, civil graduate, with | i j 
LIBERAL SALARIES degree and experience in construction and/or | Boein , offers StIERCEEVS CHNSEES of 
| maintenance of highways. Must have working almost limitless range to men in 
knowledge of the Spanish language and be a U. } . ll ALL b h f ° 
a ‘ | citizen. Will assist the engineers of the Ministry virtua y ranches O engineer- 
commensurate with experience of Public Works in Ecuador in planning high- ing, for aircraft DESIGN, DEVELOPMENT, 
eas way maintenance work, especially betterment 
“ and ability. Vacations with pay projects such as relocations and new drainage PRODUCTION, RESEARCH and TOOLING; 
e | structures; to train engineers in preparing high- 
and other benefits. way plans and in laying out the work in the and for servo-mechanism and elec- 


field. Prepare such reports as may be required 
and carry out engineering duties within the 


| tronics designers and analysts, and 


company as may be required. Salary, $9,600 Se, ong 
SUBMIT COMPLETE RESUME ge FR for physicists and mathematicians. 
ENGINEERS. (@) Construction inspector, 
graduate, with degree in civil engineering Boein pays you a moving and 
f - . General knowledge of industrial construction travel allowance. You can work in 
of education and experience, | methods and practices and building codes, pref.- Seattl Wichi id ve 
salory erably including work petroieum refinery attie, or ichita. Besides s ling 
. viremen eferences | Thorough familiarity with engineering standards 2 
| and specifications and inspection methods. Ex- and mountain sports near Seattle, 
and availability date with first perience in hiring and supervising men on con- both cities provide fine fishing, hunt- 
struction projects. Salary, $8,300 a year. Lo- . | boati 
letter. cation, New York State o>, Construction in- ing, go 3 ating — and plenty of 
spector (regional), 25-35, S. degree, prefer- sals 
ably in mechanical or civil engineering, to review opportunity for specialized advanced 


training. You'll be proud to say, 


plans, specifications, and contracts for new con- 


struction and additions or alterations to existing “yp P ” 
PALMER & BAKER INC. service stations, bulk plants and terminals in I'm a Boeing engineer! 
marketing region Contacts with contractors 
relative to receiving, inspecting and procuring 
| materials, etc. Salary, $5,044 a year. Location, Write today te address below or use coupon 
SUPERINTENDENT of terminal, pipeline and bulk 
ARCHITECTS—NAVAL ARCHITECTS plant construction, 30-40, civil or mechanical JOHN C. SANDERS, Stef Engineer—Persenne! 
| graduate, thoroughly experienced in field engi- DEPT. S-1 
MARINE ENGINEERS neering, construction and inspection of terminals, . 


Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing inter- 
est me. Please send me further information. 


pipelines and bulk plants with a general knowl- 
edge of work of all crafts involved and of heavy | 
P re) Box 436 construction, piping and welding work. Must be _ 
able to supervise large groups in construction 
activities and in dealing with contractors. Salary | 


Mobile Alabama open. Location, Pennsylvania. Y-7961-6. | Nome 
Sates MANAGER, civil graduate, with con- 
siderabie experience in the design and sale and Address 
construction of concrete and steel. Considerable . 
traveling. Salary, $10,000 a year plus bonus City ond State 
Company will pay for moving and negotiate place- 
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For Vent Pipe and Air Lines... 


GET THE FACTS ON 


NAYLOR 


Lightweight 


Where the job calls for ventilating or other air lines for either high 


or low-pressure service, more and more contractors are specifying 


Naylor pipe. Here is the one lightweight pipe with the built-in 


strength and safety required for this service. Its light weight makes 


it easy to handle and install, especially with Naylor's Wedge-Lock 


coupling. Its exclusive Lockseam Spiralweld structure provides a 


reinforcing truss which adds collapse strength for push-pull ap- 


plications. Features like these make it particularly helpful in the 


construction field. Sizes from 4 to 30 inches in diameter. 


For the facts, write for Bulletins No. 507, No. 513 and No. 514, 


NAYLOR PIPE 


NAYLOR PIPE COMPANY 
1281 East 92nd Street, Chicago 19, Illinois 
New York Office. 350 Madison Avenve, New York 17, New York 
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tects. 
Society of Landscape Architects will be held 
at the Ansley Hotel, Atlanta, Ga., from 
January 25-28. 


January 1953 e 


Non-ASCE Meetings 


American Road Builders Association. 
Headquarters for the 1953 annual meeting 
of the American Road Builders Association, 
to be held February 9-11, will be the Hotel 
Statler, Boston, Mass. 


American Society of Heating and Venti- 
lating Engineers. The 11th International 
Heating and Ventilating Exposition, which 
is scheduled for the International Amphi- 
theatre, Chicago, Ill, January 26-30, is 
being sponsored by the American Society of 
Heating and Ventilating Engineers, during 
the period of the society's 59th annual meet- 
ing. Headquarters for the meeting will be 
the Conrad Hilton Hotel. 


American Institute of Electrical Engi- 
neers. The American Institute of Elec 
trical Engineers will hold its winter general 
meeting at the Hotel Statler in New York, 
N.Y., January 19-23. 


Society of Automotive Engineers. The 
annual meeting and engineering display of 
the Society of Automotive Engineers will 
take place at the Sheraton-Cadillac in De- 
troit, Mich., January 12-16 


Second Annual Georgia Highway Confer- 


ence. The second annual Georgia highway 
conferencejointly sponsored by the 
Georgia Highway Department and the 


School of Civil Engineering, Georgia Insti- 
tute of Technology——will take place on the 
college campus, January 26-28. Further 
information may be obtained by writing to 
C. H. Taylor, Engineering Extension Divi- 
sion, Georgia Institute of Technology, 
Atlanta, Ga 


Society of Plastics Engineers, Inc. The 
ninth annual technical conference of the 
Society of Plastics Engineers, Inc., will be 
held at the Hotel Statler in Boston, Mass., 
January 21-23. 


Western Computer Conference. 
first meeting of the Western Computer Con- 
ference will take place at the Hotel Statler 


The 


in Los Angeles, Calif., February 4-6. This 
conference will be sponsored by the joint 
Computer Conference Committee of the 
Institute of Radio Engineers and the Ameri- 
can Institute of Electrical Engineers 


American Concrete Institute. The Stat- 
ler Hotel in Boston, Mass., will be head- 
quarters for the 49th annual convention of 
the American Concrete Institute, from 
February 17-19. 


Chi Epsilon. A meeting of the New 
York Alumni Chapter will be held in the 
Engineering Societies Building, Room 1101, 
33 West 39th St., New York, N.Y., on 
February 4, at 7:30 p.m. It will be pre- 


ceded by an informal dinner in the New 


York Times Dining Room, 11th floor, 229 
West 43rd St., at 6 p.m. 


American Society of Landscape Archi- 


Annual meeting of the American 
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Positions Announced 


Arizona State Department of Health. An- 
nouncement is made by the Arizona State 
Department of Health of the availability of 
a position as sanitary engineer at a salary 
ranging from $390-465 a month. A degree 
in engineering is required and some experi- 
ence in the field preferred. Inquiries should 
be addressed to the Merit System Council, 
1632 West Adams, Phoenix, Ariz. 


Applications for Admission to 
ASCE, Nov. 22-Dec. 13 


Applying for Member 


Rosertr Henry Acsrecut, Wilmington, Del, 
Ray Nason Books, Flagstaff, Ariz 

Dennts Brosnan, Washington, D.C 
Joun Josern Casuman, Jr., Washington, DC 
Wrttam E_sworrs Couiins, Denver, Colo 
Georce Warren Cumeus, Greenville, S C 
FRANKLIN LeRoy Davis, Juneau, Alaska. 
Wu.tam Davis, New York, N.Y 

Grorce Evson Durron, Shreveport, La 
Currorp Wayne Esnsavucn, Rolla, Mo 
Henry Grace, London, England 

Rosert Norris Grunow, Atlanta, Ga 

James Roperson Hortenstine, Juneau, Alaska. 
Watson Wan Lee, Honolulu, T H 
Jacos Henry Leon, New York, N.Y 

WILLIAM STRATHERN MAcKINTosH, St. Paul, Minn 
Henry Lane Shreveport, La 
THeovore Lynn Moore, New York, N.Y 
Donato Kinc Morton, Corning, N.Y 

Tino Josern Poootant, Indianapolis, Ind 
James Nicwovas Savace, Detroit, Mich. 

Eric Scnuaerer, San Francisco, Calif 

Rio de Janeiro, Brazil 

U Sern, Rangoon, Burma 

Henry Serrz, Baltimore, Md 

Crype Trworay Suttivan, Washington, D.C 


Applying for Associate Member 


James Rosert Apvams, Dhahran, Saudi Arabia 

Cuaries Barke, Kansas City, Mo 

Hetnz Lupwic Benze., Wyandotte, Mich 

Howarp Brown, Freeport, Tex 

Henry Fuenrer, Charleston, W. Va. 

Warren Kerra Geruarr, Balboa, C Z. 

Jimmy Kostorr, Logan, Utah 

Kat-Cuene Lv, Norwalk, Calif. 

KeNNeTH MaRgkwett, Jr., Memphis, Tenn 

Jean Jacoues Martin, Paris, France 

KOKA JAGANNADHA Rao, West Godavari Dist., 
South India 

Cartos Rererro, Columbus, Ohio. 

Suvutt, Freeport, Tex 

Joun Powell, Tenn 

Laton Strernens, Boise, Idaho 

THeopore Toms, Billings, Mont 

Harvey Towne, Sacramento, Calif 

Paut Rosert Warson, Jr., Sacramento, Calif 

Joun Micron Weser, St. Louis, Mo 

Varosr, Big Bear Lake. Calif 


Applying for Junior Member 


Joun Carpirr Arcuer, Fort Belvoir, Va. 
Raymonob Baker, Charleston, 
Dove ras Bett, Fort Belvoir, Va 
Joe Carrer, Jr., San Antonio, Tex 
Rosert James Crowrner, Houston, Tex 
CHARLES FRANKLIN Kay, Syracuse, N.Y 
Rosert Raymonp Kuske, Richmond, Va 
Roscor Nice. Jr., Ocala, Fla 
Rosert Kazvo Nacaro, Honolulu, T.H 
Avcsert Joun Oman, Duluth, Minn 
ALLen Rovoerr, Portland, Oreg 
Ropert Setieck, Cleveland, Ohio. 
Mere Avni Sozen, Oakland, Calif 
Aprtanus Van Kampen, Lansing, Mich 
Vazquez Acrait, Mayaquez, Puerto Rico. 
Kennera Wairney, Lancaster, Pa. 


@ Protect against floor wastes 

@ Reinforce all concrete surfaces 

@ Insure fireproof, non-slip footing for men and traffic 
@ Insure efficiency with safety 


@ Insure protection, plus comfort through complere 
ventilation 


The Klemp Metal Grating Corporation has been 
serving the needs of contractors, civil engineers and 
publie works officials for almost half a century. 
During this time, Klemp has produced and patented 
several specialized gratings, such as Hexteel and 
Floorsteel. 

Klemp’s engineers have exclusively specialized in 
the fabrication of gratings, such as Hexteel Surface 
Armor and Floorsteel Flexible Floor Armor for re- 
inforcement of all surfaces where concrete or mastic 
are applied. In addition, they have developed a 
bridge decking which is the most up-to-date flooring 
for modern bridges . . . prefabricated to exact 
specifications. 

Klemp’s diamond riveted and welded gratings 
are ideal for foot and plant material traffic wherever 
rugged strength is needed in structural footwalks, 
stair treads.and open steel flooring. 

We solicit the opportunity to let Klemp’s engi- 
neers help solve your most difficult grating problems. 
Send in your blueprints for quotations today. All 
types of Klemp Gratings are available for immediate 
shipment. 


KLEMP 
METAL GRATING 
CORPORATION 


Executive Offices: 1371 NORTH BRANCH STREET, CHICAGO 22, ILLINOIS 
Plant: 6601 SOUTH MELVINA AVENUE, CHICAGO 338, ILLINOIS 
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We Tread the World with Safety ia 

cee 


Short-span precast and prestressed 
beams carry highway bridge . . . 
This article begins on poge 37 


(Continued from page 41) 


contract, including four experimental tests have borne out the design cri- 
bridges on the Newburyport Turn- teria except that the loss in prestres- 
pike, is that, like the automobile, singon Danvers indicates an allowance 
prestressing is here to stay. The of 15 percent may be insufficient. 


worth looking into 


This 


It’s the kind of pipe that stays in service 

. « « fugged, strong, economical because 
you can bury it and forget it! Miles upon 
miles have been underground for almost 
a century and sfill in good condition when | 
excavated. 


We make CAST IRON PIPE... . built 
to last for generations . . . in any size from 
2” to 96” with all types of joints. For 97 
years, the WF trade mark has meant 
“Durable Pipe,”’ made with proper crush- 
ing, beam, shock and bursting properties. 


Pipe and fittings also available in heat re- 
sistant and corrosive resistant Meehanite 
Metal. Also manufacturers of jobbing cast- 


ings through 20 tons in weight in Alloy Iron, g acify 


Grey lron and Meehanite Metals. 
WARREN 


Bell & Spigot Pipe CAST IRON PIPE... | 
Short Body Bell & Spigot Specials AND BE SURE! 
Flange Pipe Flexible Joint Pipe 
Cast Iron Rolls Cylinders 


arren FOUNDRY & PIPE CORP. 


55 LIBERTY STREET, NEW YORK 5, N. Y. 


PLANTS: Phillipsburg, N. J. Everett, Mass. 
WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 


97 Years of Continuous Service 


The most significant conclusion 
from the tests is indicated by the load 
deflection curves, Fig. 5. The be- 
havior of the three beams up to crack- 
ing, or about twice the live load, was 
remarkably consistent. The two un- 
bonded beams followed each other 
closely to the ultimate, but from the 
cracking load on, the beam in which 
cables were grouted was much stiffer, 
and the overload capacity at ultimate 
load was about 18.5 percent more. 

There is a difference of opinion at 
the present time as to whether the ex- 
pense of grouting the strands is war- 
ranted, either for the protection of 
the stressing element or for the in- 
creased strength of the beam. I 
hesitate to draw a conclusion from 
this one test. As a continuation of 
our cooperative research program, 
extensive tests on this subject are to 
be made in the near future at Massa- 
chusetts Institute of Technology, 
making use of beams of various ra- 
tios of depth to width, beams with 
strands straight and strands para- 
bolic, beams with strands bonded in 
poured concrete, unbonded, and 
bonded by grout. The results of 
these tests should be conclusive. 

The costs on the Danvers job were 
not quite comparable with those for a 
composite steel stringer design, but 
were close enough to encourage fur- 
ther designs. There is a consider- 
able saving in the amount of critical 
materials in a bridge of prestressed 
concrete design. The nine designs 
we have made, including Danvers, 
indicate that about one-third as much 
steel is required as in a composite 
steel deck. This point is important, 
particularly in a period of shortage of 
critical materials. 

Finally, this prestressing project 
has been a delightful experience. The 
manufacture and stressing of these 
beams turned out to be comparatively +4 
simple operations, and no one should 
have any hesitation or uncertainty 
about building a prestressed bridge. 

Grateful appreciation is expressed to 
Prof. Myle J. Holley, Jr., A.M. ASCE, 
and Audux Ofjord of Massachusetts 
Institute of Technology; to A. L. De- 
laney, A.M. ASCE, of the Portland 
Cement Association; and particularly 
to William F. Callahan, Commissioner 
of the Massachusetts Department of 
Public Works, without whose sym- 
pathetic understanding and coopera- 
tion our prestressed program would 
not have been started. : 


(This article is based on a paper presented 
by Mr. Rundlett at a joint session of the ASCE 
Construction Division and the American Con- 
crete Institute, presided over by A. E. Cum- 
mings, chairman of the ASCE Research Com- 
mittee, at the Chicago Centennial Convention.) 
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ASSURE ACCURACY—SAVE TiME—REDUCE COSTS 


You can do your field 
work better 
by using 
WARREN-KNIGHT 
TRANSITS 
and 
LEVELS 


vestment include following: 

Scurdier Construction—spe- 
cial re-inforcing 

@ Extra fine coated Lenses— 


flat—brilliane—close These Features Assure 
focus 444 feet Red 
© Disappearing Stadia Permanence of Adjustments 
© Graduations differentiated Reduced 


size and slant 
@ Right angle peep sight 
through axle 


© Balanced internal focusing 10 day TRIAL. 
telescope 

© Non-cramping Leveling head 

© Replaceable leveling screws No obligation to purchase 


Leveling screw  chreads 


cov 


WARREN-KNIGHT CO. 


Manufacturers of Warren-Knight Transits and Levels 
136 N. 12th Street Philadelphia 7, Pa. 


Send for Catalogue CE-31 


SHELL ROOF DESIGNS 


SIMPLIFIED! 


You can save weeks and months of tedious compu- 
tations by using ASCE Manual No. 31. Its 177 pages 
of charts and tables of coefficients enable establish- 
ment of final moments and forces by simple slide rule 
operation. The most complicated layouts can be de- 
signed surely, safely, in a matter of hours. In addition, 
it helps evaluate the economics of column arrangement. 
Also permits speedy study of such variables as chord 
width, span length, thickness and curvature of shells. 
Send for it now on attached coupon. Only $5.00; 
usual 50% discount to members. 


New York 18, N. Y. 
Please send ASCE Manual No. 31. 


GET HIGH 
EARLY STRENGTH 
WINTER CONCRETE 


with Standard Cement 


plus 
Solvay Calcium Chloride 


Provides Additional Cold Weather Protection 
Permits Positive Control at All Temperatures 
Assures High Ultimate Strength 

Avoids the Need for Special Cement 
Includes “Built-in’’ Curing 

Lowers Your Costs 


To speed up operations and permit use of concrete in 
shorter time—especially in cold weather —add Solvay Cal- 
cium Chloride to your Portland Cement concrete mixes. 
Works equally well with all Portland Cements, including 
standard, high early, air entrained and low heat cements. 
It helps lengthen the pouring day and cuts costly protection 
time in half. 


Containing Full Details 

taining Fu READY MIXED CONCRETE 
“The Effects of Calcium Chloride IN COLD WEATHER — 
on Portland Cement” is filled with Be Sure to Specify 
important information and answers C , int 

to your questions about the use 

of calcium chloride in concrete. SOLVAY CALCIUM 
For your free copy, mail coupon CHLORIDE 

below. 


CALCIUM 


CHLORIDE. 


SOLVAY PROCESS DIVISION, Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N. Y. 


Please send me, without any obligation, your free book, 
“The Effects of Calcium Chloride on Portland Cement.” 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Side Dozer 


THe HUBER sIDE dozer is mounted on 
the firm’s 42'/; hp maintainer and is 
designed for scalping beams and shoulders 
under guard railings, a job which hereto- 
fore has been done by hand operations 
The side dozer is hydraulically powered 
for removing sod, gravel and other ac- 
cumulated debris under railings. It is 
mounted on the blade suspension system 


Designed for Scalping Under Railings 


of any existing Huber maintainer. The 
cutting blade is made of high carbon steel, 
is 48 in. long, 6 in. high, and a '/: in 
thick, and is designed to scrape cleanly 
and efficiently under any guard railing 
clearing the ground by 6 in. Maxi- 
mum reach of the side dozer is 72 in., and 
it weighs approximately 520 Ibs. The 
overall width of the maintainer with side 
dozer in retracted position is 96 in. The 
side dozer becomes the 10th attachment 
for the Huber maintainer, which is 
basically a road maintenance machine 
with standard blade. Other attachments 
include: bulldozer, lift loader, berm 
leveler, road planer, highway mower, 
patch roller, broom and one-way and 
two-way snow plows. Huber Manufac- 
turing Co., Marion, Ohio 


Electronic Tool 


A PORTABLE ELECTRONIC instrument for 
locating sources of trouble in all types of 
construction equipment has just been an- 
nounced. Known as the Elec-Detec, this 
electronic stethoscope saves time, work and 
trouble for maintenance men by locating 
friction noises in bearings, pistons, gears, 
ratchets, cams, clutches, and other parts 
The instrument uses a metal probe which 
serves as a microphone to locate the exact 
source of tell-tale noise. Sound impulses 
are transmitted through an amplifier to 
headphones. The Elec-Detec helps to 
diagnose the trouble and determine 
quickly where to make repairs without 
tearing down the entire equipment 
Sounds can be detected at low speed that 
otherwise would be heard only at high 
speeds. Elec-Detec is furnished complete 
with batteries and leather carrying case. 
Anco Instrument Div., 4254 West Arth- 
ington St., Chicago 24, Ill. 
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INTEREST AS 


Truck Crane 


Tue appiTIon of a 6-ton truck crane, 
the Model TL-10, to the company’s line of 
products, has been announced. The TL-10 
crane consists of a complete superstructure 
equipped as lifting crane which can also be 
used as a */s yd dragline or clamshell. It 
is designed primarily for field mounting on 
a suitable new or used truck furnished by 
the customer. However, it has many 
other applications such as mounting on 
piers, barges, bins, ships docks, trailers, 
flat cars and the like. It incorporates all 
of the “balanced quality" features of the 
well known Lorain TL-Series such as unit 
assembly of packaged components, oil en- 
closed gears, anti-friction bearings, inter- 
changeable clutch shoes, safety glass win- 
dows, lights and the smooth, fast operation 
for which the Lorain “TL” has always 
been noted. The TL-10 is a two drum, 
gasoline-powered machine fully equipped 
with a 25 ft, 2-piece butt-flange connected 


Model TL-10 


boom. Center sections can be had to ex- 
tend the boom to 45 ft. Tagline for clam- 
shell service, fairlead for dragline service, 
precision power boom lowering device and 
other extras are available also. The Thew 
Shovel Company, Lorain, Ohio 


Three-Drum Hoist 


AN IMPROVED Type of three-drum hoist 
has been developed especially for operat- 
ing the company's rapid-shifting drag 
scraper machines. In general design fea- 
tures, the hoists resemble the Sauerman 
standard roller-bearing scraper hoists. 
Drum shafts are stationary and are pinned 
to the side stands. Drum and gears are 
mounted on Timken roller bearings. The 
clutches are positively pushed into and 
pulled from engagement through double 
tapered bearings, no springs being used. 
Drive is through a silent chain, totally en- 
closed in an oil tight case. Brakes are on 
opposite ends of drums from the clutches, 
thus eliminating heating of one by the 
other. Sauerman Bros., Inc., 552 S. 
Clinton St., Chicago, Ill. 


REPORTED 


BY MANUFACTURERS 


Batch Mixer 


A75 cu et batch mixer makes it possible 
for operators using modern high produc- 
tion block machines to give lightweight 
aggregates the necessary extra mixing time 
and still keep their production at full 
capacity. Since there is no increase in 
height, the big “75” will normally replace a 
42 or 50 cu ft mixer now in use without ex- 
pensive alterations. Powered by a 50 hp 


electric motor, the 75 cu ft mixer has an air 
operated discharge door and Mix-Timer as 
standard equipment. Gocorp, Adrian, 
Mich. 


End-Loader 


A HYDRAULIC END-LOADER for all makes 
of motor trucks is announced. Known as 
the Galion hydraulic ‘Load-evator,” the 
unit is available in 4 models with loading 
space of 28 by 84 in. to 34 by 90 in. 
Models are adaptable to all trucks of 
1'/, ton size and over and are suitable for 
the use of virtually every type of business 
and industry. Load-evators have a load 
capacity of 2,000 Ibs. Among the advan- 
tages are: a 50 percent reduction in deliv- 
ery time on heavy or bulky articles, 
elimination of the need for costly loading 
docks, reduction of damage to goods and a 
lessening of driver fatigue to an important 
degree. Extensive tests also indicate that, 
by using Load-evators, the average truck 
operator can do more work with fewer 
vehicles and reduced personnel. Power 
for Load-evator operation is supplied 
direct from the truck engine through a 
transmission-mounted power take-off. 
The latter activates a Galion hydraulic 
hoist which lifts or lowers the end gate as 
desired. The Load-evator action is con- 
trolled by a single spring-loaded lever 
which assures constant, positive, safe 
operation. Heavy tubular lift arms with 
built-in overload capacity are another im- 
portant safety factor. In addition to 
standard models, Load-evators are fur- 
nished with a number of special accessories 
for various industries. These include 
side loading ramps, support racks for gas 
and air cylinder deliveries, racks for 
double-decking, etc. The Galion All 
Steel Body Company, Galion, Ohio. 
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Equipment, Materials & 
Methods (Continued) 


Diesel Pile Driving Hammer 


A REVOLUTIONARY SELF CONTAINED 
diesel pile driving hammer is being placed 
on the market. The hammer’s chief ad- 
vantages are the elimination of a steam or 
air generating unit, its labor saving fea- 
tures, high mobility, reduced setting up 
time, fuel economy and low initial cost. 
Due to the hammer’s compact arrange- 
ment, a pile driving crew may be reduced 
to an operator and one helper, thus saving 
about 50 percent in labor. Its shock free 
characteristic permits light weight tubular 
leads to be used, which may be mounted 
on a tractor, crane or barge, with resulting 
quick movement to job sites. The initial 
model which is of medium capacity is 
particularly suited to average and small 
jobs such as the construction of boat land- 
ings, piers, docks, revetments, foundations 
for buildings, and railroad and highway 
maintenance work. Wood, concrete and 
steel piles and sheet piling can be driven 
economically up to 2 tons in weight. An 
average wood pile can be driven to a 150 
ton load bearing capacity at a rate up to 
2 ft per min. The operation of the ham- 


mer is started after the pile is lifted to a 
driving position and secured to the leads 
With the driving anvil and the body of the 
hammer resting on the pile the heavy ram 
shaped piston is raised to its starting posi- 
tion by a line from a small hoist. When 
the piston reached its upward position 
the cocking mechanism is disengaged. 
During its downward travel a fuel injec- 
tion pump cam is actuated, thus injecting 
fuel into the lower combustion chamber. 
As the piston nears the lower part of the 
cylinder the exhaust ports are closed off 
and compression is started. When the pis- 
ton strikes the driving anvil atomization 
of the fuel under a pressure of over 500 
Ibs per sq in. is accomplished. This model 
which is of medium capacity delivers 
7500 ft Ibs per stroke at the rate of 60 
strokes per min. Overall dimensions are 
14 in. in diameter by 9 ft, 10 in. long. 
MTP Company of America, 14031 Huston 
St., Sherman Oaks, Calif. 
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The Saverman Scraper Tower Machine that looms in the background is basin 1250° long 
cers heulege 


Cut Costs the SAUERMAN Way 


In the job pictured above, one of the many different types of Sauerman 
Scraper Machines shows how to simplify a large excavation job. This 
mobile unit, operated by one man completes the long, wide excavation all 
by itself—digging, hauling, lifting and oe in a continuous, rapid 
eycle—movi ing along as fast as requi 


Hundreds of other examples of how Sauerman Scraper and Cableway 
machines have cut costs on various long range material handling jobs— 
beth large and small—are illustrated in the Sauerman Catalog together 
with specifications of the machines themselves. Write or wire for your 
copy of this useful catalog NOW. 


SAUERMAN BROS., INC. 


552 S.CLINTON ST. CHICAGO 7, Il. 


DIFFICULT 
FOUNDATION 


SHORING 
e@ UNDERPINNING Many years of experience in shoring and transferring heavy 


loads and prestressing structural members — experience 
arising out of extensive underpinning work—are success- 
fully applied by Spencer, White & Prentis, Inc., time ater 
time to successful solution of problems in extensive altera- 
tions, reconstruction and repair of all types and sizes of 
buildings. 

Skilled Spencer, White & Prentis engineers will gladly 
Write for discuss without obligation any shoring problem you may 
revised catalog. have. 

Write today for our new illustrated catalog. 


SPENCER, WHITE & PRENTIS, INC. 


10 East 40th Street, New York 16 + Hammond Blidg., Detroit, Mich. 


e SHEETING & BRACING 
PILING & SHEETING 
SHORING 
COFFERDAMS 
MOVING STRUCTURES 
@ SPECIAL SERVICES 


In Canada 
Spencer, White & Prentis of Canada, Ltd. 
700 Bay St. 209 Park Bidg. 2052 St. Catherine’s St., W. 


Toronto, Ontario Windsor, Ontario Montreal, Quebec 
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Equipment, Materials & 


PRESTRESSED Methods (Continued) 


a 
CONCRETE STRUCTURES 
A wealth of design data on prestressed 
concrete with pointers on when and where 
to use it Discusses steel and concrete, their Salamander 
types, and their behavior when combined 


into prestressed members. Book shows every 
step im prestressed concrete design—the THE MARKETING of the Butane fired 


problem itself, reckoning of dead and live salamander, The Port-A-Heat, has been 
load, the working of all equations. Many 
detailed examples show how prestressed announced Offering greater safety, 
concrete was used longer life, and less fire hazard, Port-A- 
Komendant, i ’ Heat salamanders are especially designed 
261 pp., 153 illus., $6.00 for contractors, plasterers, paper hangers, 
floor covering workers, brick layers and 
carpenters. The unit is smokeless, grease- 
less, sootless and non-toxic. This permits 


SOIL MECHANICS, operation without the use of a vent pipe 
FOUNDATIONS, AND Unlike coke or oil burning salamanders 
-A-He: d 

EARTH STRUCTURES the Port-A-Heat unit does not get re 


hot—consequently it may be easily moved 
Covers the theory of soil mechan- at will without waiting for metal hood or 
ics, together with the principles sides to cool. The unit weighs only 14 


and practices of designing and con 

structing foundations and earth Ibs, is 21 in. high and 13 in. wide. Output 
structures indicating the important relation up to 36,000 B.T.U per hour Finish is 
ship of these 3 subjects. Emphasizes experi- alvanized It is f ished ‘ith 5 ft 

mental data and field observation, giving galvanizec t is furnished wit ¥ 

numerous examples of hoth successful and un armoured hose for tank connection, 20 ft / 


successful structures Covers the estimation Se 
of the shearing strength of soils, lateral earth hose length is available. L. P. gas tank is 


/ 
pressures, the effects of plastic flow, sensitivity not furnished with unit. Port-A-Products 
‘brat. chy | Company, P. O. Box 515, Far Hills Station, RECTANGULAR 


Bag’ bp Princeton Univ., 655 pages, over 400 Dayton, 9, Ohio. CLARIFIERS 


HANDBOOK OF 
APPLIED HYDRAULICS Load Packer 


2nd Edition Just Published! 
Needed facts on all phases of hydraulic A LOAD-PACKER, featuring 15 major im- 
engineering—on experience and advances provements for more sanitary and lower- WASTES 
in planning and design of hydraulic works : 
Practical data on hydrology, water supply, cost refuse collection, has been announced. / 
sewerage, water power, hydraulic structures, Capacities of the three new models have 
ete New material on gravity dams, spill- . 
ways, streambed pro, tion, underground been increased to 10, 13, and 16 cu yds 
stations Applications These increased capacities have been en- 
are well illustrated by 
examples from actual gineered to maintain minimum wheel base 


projects Compiled by : 
deel ef requirements for greater maneuverability 
Edited by alvin Vv. in narrow alleys. In addition to the 
vis, ice es. anacities ad. 
Harze Engin. Co. 2nd larger rated capacities, the Load Packer 
ed., 1272 es, 400 insures even greater loads and fewer trips 
illus., $15. to the disposal point by more effective 
compaction which exerts a more direct 


line of force against the material being com- 


PILE FOUNDATIONS pressed into the body. It also features a 


fully automatic compacting cycle, operated 

quired for the design, driving | by a single finger-tip control The ram 

and maintenance of pile foun ‘ oatice 

opens ready for reloading automatically, 

between borings and soil me enabling crew men to make the next 

chanics and pile foundations; most effective 

methods of determining pile capacities from pick up during the compacting cycle. 

driving resistances and friction values, selec A hydraulically controlled retaining panel 

tion of driving rigs; factors affecting choice of insures positive retention of all materials in ~ 

pile types, ete Gives over fifty actual cases 

of pile foundation failures, with causes and the Load-Packer body. The wider, larger 

remedies. Robert D. Chellis, Structural loading hopper provides ample space for 

Stone & Webster Corp. 640 pages, 

225 illus., over 100 tables. $12.50 crews to load from both sides simultane- Particularly suitable where space is 

ously with no delays or interference. The limited or where sludge delivery is de- 

SEE THESE BOOKS 10 DAYS FREE hopper is also lower, and requires less phys- sired at one end of tank. Consists of a 
ical effort to lift and dump heavy refuse bridge crane spanning width of the tank, 


neve 06 | container, enabling pick-up crews to keep a 
Bock Co., 330 W. 48nd NIC | constant pace all day. The streamlined 
nd me book(s) checked below for 10 days ex- 


emination on approval. in 10 days I will remit tor Load-Packer has a double tubular seal 
unwanted book(s) postpaid for | | between the tailgate and body which elimi- 
as Oe ee Se ee | nates odorous and bacteria laden fluids Many of these units are now operating 
nected d Con. Struct.—$6.00 | from dripping onto the street. An optional in sewage plants throughout the country 
Techebotariof—Soil Mechanics —$7.50 sump tank which separates and disposes 
Davis—Applied Hydreulics—$15.00 excess liquid drained for the refuse being 
Chellis—Pile Foundetions—$12.50 compacted is available at no extra cost. ful as an oil-water separator in the treat- 
(Print Gar Wood is offering the hoist and body ment of oil refinery waste water. 


| 
Name | as a “packaged unit" which the manufac- Bulletin 31-D-37. 
| 
| 
| 
| 


supporting sludge scraper and skimmer, 
which moves automatically back and 
fourth. 


This unit has also proven highly success- 


turer says will speed-up and reduce costs 
of installation. The Load-Packer can be 
installed on any type truck chassis, in- 
cluding tandem axle units. Customer 
ens Service Department, Gar Wood Indus- 
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Address 
city Zone State 
Company 


Position CNG-1 


/ 
/ 
/ 
; / 
/ 
/ 
FOR 
| SEWAGE 
AND 
/ 
| 2 
/ 
/ 
= 
| ONG): 
NCORPORATEC 
Mein Office ond Werks 
205 W. Wacker Drive—CHICAGO 6 
200 Bey St—TORONTO 1 


& PARALATERAL Wide Strip 
| For sealing vertical construction or expan- 
sion joints in Retaining Walls, Abutments, 
/ Wing Walls, Foundations, etc., particu- 
4 larly when one side will be backfilled and 
protection from water seepage is neces- 
sary. Has rigid backing of asphalt joint 
material and surface and h edges 
coated with Para-Plastic, which maintains 
bond with concrete at all times. 


MOLDED STRIP 

Para-Plastic Sealing Compound is molded 
into strips for sealing of keyed construc- 
tion joints and cracks or breaks in vertical 
concrete surfaces. Concrete poured 
against the strip, after setting up, will 
bond with strip to form watertight seal. 


NARROW STRIP Pressure Seal 
Para-Plastic Pressure Seal is available in 
both Solid Para-Plastic, and Para-Plastic 
coated sponge rubber types which are 
rectangular or square in cross section. 
Designed for ling sti P 
joints or contraction cracks in vertical or 
sloping masonry walls and surfaces. 
Servicised Engineers ore available for consulta 
tion on your joint sealing problems. Write for 
detoils ond specification dato. There is no 
obligation. 

*Para Plastic is one of the many patented 
products developed for the Construction 
industry by Servicised Products Corp. 


SERVICISED PRODUCTS CORP. 


mished Designs 


OF REINFORCED CONCRETE MEMBERS 


All Worked Out! 


NO FORMULAS 


Start with 
Load and 
Span Data— 
Read Off 
Finished 
Designs 
Directly! 


412 
PAGES 


*5.00 


NO CALCULATING 


605! W. 65th STREET © CHICAGO 38, ILL Here is a ‘“‘must’’ book for every 
engineer and designer working 
with reinforced concrete. It 
reduces design of members to 


simple table references, and 


PARTIAL CONTENTS 


@ FLOOR SYSTEMS eliminates time-consuming cal- 
Solid slabs @ stair culations. 

way flat slabs (square has tables covering every type 


panels) 
 @ COLUMNS Square of reinforced concrete mem- 
} tied eround and square ber, including floor systems, 
spirally reinforced columns, footings, etc. You 
Ti Ss 

| just apply load and span 
© combined footings figures to the correct ta- 
bles, then read off direct- 
| rth a 
ly your concrete dimen- 
| lever retaining walls e sions and steel data. 

basement walls Lat 20.38 
on atest building codes 


followed. A valuable 
designing tool! 
Prepared under 
the direction of the 
Committee on En- 
gineering Practice 


Bars—weights and areas, 
combinations, etc. @ slab 
areas @ wire mesh « design 
constants @ beam tables 
| e uniform loads e rigid 
| frame values e contents of 
| warchouses @ accessories, etc. 


lag 
Scales are individually drawn for each mecha- 
nism and require no correction 

The mechanism is simple and is shock-proof 
mounted within the instrument case. 

WAT Altimeters rival the accuracy of the finest 
laboratory standards and performance stated in 

the specifications is guaran 

An altimetry marual is furnished with every W&T Altimeter. 
Also available is the W&T Palmer Altirule, a 

for calculating elevations of field stations wi! it computation 
when using the Two Base Method of Precise Altimetry. 


WALLACE & TIERNAN 


SEND FOR YOUR COPY...TODAY! 


Concrete Reinforcing Steel Institute 
38 South Dearborn St., Chicago 3, Ill. 

I am enclosing $5.00. Please send me a copy of “CRSI Design 
Handbook.” If not completely satisfied, I will return the book with- 
in ten days for a full refund. (No C. O. D. orders accepted.) 


PRODUCTS, INC. 
Al EC AND PRECISION INSTRUMENTS 


STATE 
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3 Diastic* | 
ANG : 
A | GN AANDBOOK | 
RUGGED COUN 
4 
. | aluminum cased and has a latched meta! lid for protection under 7 a 
all climatic conditions. Severa! standard ranges are available. The 
: “4 with sensitivity of one part in 8000. A desiccant (with a condition P a 
indicator) is included to absorb moisture which may enter the case. 
~ at The Altimeter is compensated for temperature changes and read- Ff : hia: 
A Impertont features of the 81 01 well os other WAT Altimeter: incivde: 
ag 
| 
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one call gets 


BERRY AT NORTH 13TH ST. + BROOKLYN 11, N. Y. 


CEMENT GUN COMPANY APPLIES 
“GUNITE” ON WALLS OF NEW FACTORY 


Photo, at left, shows our men applying 2” 
mesh reinforced ‘"GUNITE” on outside wall 
during the construction of a new 1500’ x 
600’ factory in Delaware. Photo, at right, 
shows a large area of completed work. 


This project was done under plans and 
specifications of Albert Kahn Associated 
Architects and Engineers who have speci- 
fied hundreds of thousands of square feet 


of this type of ““GUNITE” wall work for 
Ford, Chrysler, General Motors, Pratt and 
Whitney, Glenn Martin and other large 
manufacturing concerns. 


We may be able to help you on your con- 
struction or repair problems. For illustra- 
tions and descriptions of many different 
types of “GUNITE” jobs we have per- 
formed, write for free Bulletin B2400. 


Equipment, Materials & 
Methods (Continued) 


Heavy-Duty Dozer 


A HEAVyY-pUTY dozer to handle tougher 
and bigger jobs than ever before possible in 
a dozer of comparable cost and size, is be- 
ing introduced to loggers, contractors, 
industrial users and farmers. Improved 
design and use of a new alloy, Ductilite, an 
International Nickel Corporation research 
development, reduces weight at vital bal- 
ance points while holding to the strength 


of steel. Actual weight reduction in the 
frame is close to one-fifth with resultant 
lessening of strain on the tractor itself. 
Because of its balanced, work-engineered 
construction, the Holt heavy duty will cut 
upkeep and operation costs and actually 
prolong the life of the tractor. The design 
also permits use of the same dozer frame 
with tractors of different track sizes. The 
model has extra high lift and versatility 
and is controlled by an improved finger-tip 
control hydraulic system that may be used 
for other equipment when the dozer blade 
is disconnected. Independent Distrib- 
utors, 27 N.E. Broadway, Portland, Ore. 


Plastex Pipe 


A YELLOW PLASTIC pipe which can be 
easily seen and quickly identified is now 
being marketed. The exclusive coloring 
of Plastex yellow pipe has been especially 
compounded by Plastex engineers for 
maximum visibility and durability. The 
color, which goes all the way through the 
plastic material, will not fade or stain 
under any conditions. For mining opera- 
tions, the pipe has a definite advantage, 
since lines laid in darkened passages are 
easily distinguished eliminating the danger 
of being damaged by other equipment. 
Another safety feature of the pipe is that 
it can be positively traced and identified 
when used with other pipe lines or cables. 
The pipe has all the advantages of light- 
weight, flexibility and guaranteed service 
against rust, rot and corrosion found in 
other types of Plastex pipe now being used 
for many industrial, farm and home appli- 
cations. The Plastex Pipe & Extrusion 
Co., Columbus, Ohio 


When Requesting Product Infor- 
mation Please Mention Civil 


Engineering 
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WILD 1 


OPTICAL REPEATING 


TRANSIT Proven in service 
for 20 years under 
tough field conditions. 


CUTS JOB TIME 

The right combination of 
features makes for increased 
accuracy and greater speed. 


CHECK THESE ere 


% Fast direct reading to 1’. 
Safe estimation to 6”. 
Micrometer prevents gross 
reading errors. 

%* Optical plummet for greater 
reliability and speed. 

%* Ball bearing vertical spindle 
of harde steel. 
* Compact design with all parts 
fully sealed. 

Complete “Behind Instrument’ 

operation 


WILD instruments, Swiss precision 
engineered, excel in craftsmanship, 
durability and sturdiness. 


For details phone or write for Bkit CV-1. 


repoir & servicing facilities 
by factory specialists. 


HENRY WILD 


SENG SUP 


OF AMERICA. INC. 


BROOKLYN 2, Tangle 5-068 
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Calculating Machine 


A CALCULATING MACHINE called Coo- 
rapid has been announced. This instru- 
ment which is patented world wide has 
aroused the interest of surveyors, oil 
prospectors, mining engineers, architects, 
contractors, aircraft industries, universi- 
ties, forest and agricultural departments, 
the Bureau of Reclamation, and other de- 
partments of states, cities, and the Federal 
Government. Coorapid works a hundred 
times faster than any calculating machine 
on the market. It does not require 
highly paid specialists for its handling but 
can be operated by anybody after a few 
hours’ training. Coorapid does not ac- 
tually require calculation: distance and 
angles are set on this instrument and all 
pertinent data can be read from it in- 
stantaneously. Geo-Optic Company, Inc., 
170 Broadway, New York 38, N. Y. 


Electric Generator 


THe rmprovep “Nobrush” electric 
generator, featured in a 400-cycle type, 
avoids brushes entirely by a permanent 
magnet construction. Among the ad- 
vantages attained by this construction 
are: immunity to damage by moisture; 
immunity to damage by overload or short- 
circuit; durability and long life; reduction 


in size and weight; almost total elimination 
of maintenance; and elimination of radio 
interference. Units are furnished for belt 
drive or for mounting on driving motor or 
engine. Complete motor-generator or 
engine generator sets are available. The 
generator is adapted for field supply of 400 
cycles, for portable power units, for mount- 
ing in marine craft or vehicles, or for 
operation of newer high frequency port- 
able power tools. Outputs range from 
250 VA to 25 KVA. Usual voltages, 
single or three phase are provided. The 
Georator Corporation, Electric Products 
Division, Arlington 9, Va. 


lhe 


WALKING 
WHEELING 


& Cement filied IRVING GRATING is 
the perfect ARMOURING for Heavy 
Duty Floors, Trucking Aisles and Lood- 
ing Platforms. Very low installation 
and maintenonce costs. Smooth, un- 
broken surface gives a Safe, Fire- 
proof, Durable and Economical Floor. 


For Further Information 
Write For Booklet 


IRVING SUBWAY 


GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 


5008 27th St., Long Island City 1, N.Y. 
1808 


Ingenuity 


for installing concrete 


pile foundations 


43 YEARS 


of developing engineering 
techniques to economically 
solve every pile problem 


e All soils 
e All structures 
e All over the U. S. 


You'll find the MacArthur story 


interesting. Write for it. 


MacArthur 


Concrete Pile Corp. 
18 East 48th Street 


New York 17, N. Y. 
NEW ORLEANS 


CINCINNATI 


: 
& 
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Literature Available 


A h pas 
nother Heavy Eguipment— Moving big loads 
over long hauls at high speeds constitutes 
d in “Big Pro- 


‘a ; the type of work presented in 
foundation problem ducer,” a booklet recently published. The 
“§ 7 a title of the booklet is used to denote the 
DW21 tractor with No. 21 scraper. 
solved with This four-wheel combination is described 
: 4 . : as having a maximum speed of 20 mph, a 
‘ heaped capacity of 20 cu yds and a 225 hp 
rating. Caterpillar Tractor Co., Peoria 8, 
Il. 


Sarety Treap INFOoRMATION—A file 
size folder is now offered to provide de- 
tailed information quickly to engineers, 
architects and designers on practically 
every type of safety tread application. It 
contains 28 plates of details on abrasive 
cast and safe groove treads as well as ex- 
pansion plates, platforms, curb bars and 
floor grids. Full size cross-sections of the 
various types are shown in addition to 
dimension drawings, typical installation 
and mechanical specifications. Wooster 

"bettered 1:6 both lon- Products, Inc., Dept. C. 102, Wooster, 
 gitudinelly ond trans- Ohio 


Joint Seatinc Compounp—A revised, 
4-page data sheet, No. I-H 601, describing 
Flintseal rubber asphalt hot-poured joint 
sealing compound for concrete pavements 
ba has been issued. Illustrations show the 
FRASER DRAGS latest specialized equipment used for 
Engineering Co.. inc. SPENCER, PRENTIS, melting and pouring Flintseal and also 
methods and machines used in cleaning and 
preparing joints for sealing. The Flintkote 
Company, 30 Rockefeller Plaza, New York 
20, N. Y. 


Diese. ENGines—Publication of 12 


two-page specifications sheets on the Type 
4FS one, two and three cylinder diesel en- 
| gines is announced. These bulletins give 


complete engine specifications, equipment 
data and outline drawings of the various 


engine models. Nordberg Manufacturing 
Company, Milwaukee 7, Wis. 


GENERAL CaTALoG—A 16-page catalog 
on “Basie Units” for stationary crushing, 
screening and washing plants has been 
issued. The bulletin explains the purpose, 
features and specifications of Pioneer 
crushers, feeders, conveyors, vibrating 

Acker Soil screens, revolving screens, scrubbers, de- 
Sampli Kit hydrators, bins and related units Of par- 
ng ticular interest to quarry, mine and cement 
gives you plant operators are several pages of detail 
drawings covering stationary primary 
accurate units. Pioneer Engineering Works, Inc., 
1515 Central Ave., Minneapolis 13, Minn. 

sub-surface 


information Stipe Ru_te—The practical application 
k of mathematical principles deftly 

Qui ly handled in a 120-page self-instruction text 
Easily— just published. The text is divided into 
hree distinct sections and deals with the 

nexpens 

! exp ively improved principles of the Versalog slide 
rule as it applies to electrical, mechanical 
Write today for prices and bulletin 26, CE and civil engineering. Each section pre- 


sents a practical, easy to comprehend 


ACKER DRILL C0 INC SCRANTON 3 PA guide to the efficient use of the Versalog in 

these specialized fields. Frederick Post 

Over 30 years of experience in the manufacture and development of drilling equipment Company, Dept. TX, 3650 N. Avondale 
Ave., Chicago 18, Ill. 
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TIDE GATES 


Fig. B-61. Type M-M 


Type M-M (Rectangular) 
Tide Gates are available 
in 37 sizes from 8” x 8” 
to 96” x 96”. Bulletin 

71 describes them ~ 
fully. 


LIMA, OHIO, U. S. A. 


BROWN & BROWN, INC. 


PRESSURE 
CONCRETE CO. 


“Gunite” Contractors and Engi- 
neers announce a special de- 
partment to handle your 


PRESSURE 
GROUTING 


problems in connection with Dams 
and all types of Hydraulic Struc- 
tures, Reservoirs, Mines, Tunnels, 
Building Foundation Settlement, 
etc. 


Staffed by experts in this field 
who are available for investiga- 
tions, consultations, and injection 
work anywhere in the U.S. and 
foreign countries. 


Inquiries Invited — Write Today. 


PRESSURE CONCRETE CO. 


4 Newark 5, NJ. Chicago, Hl. 

33 No. LaSalle St. 

Ale. 
Like South Court St. 
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Literature Available 
(Continued) 


Roaps—A 52-page booklet en- 
titled, ‘Stretching Highway Dollars With 
Rubber Roads,” is offered. This booklet 
gives the whole story on the history of 
rubber roads, and describes in detail the 
test roads using natural rubber powder 
that have been laid in the United States 
and Canada through the 1951 paving 
season. Natural Rubber Bureau, 1631 K 
Street, N. W., Washington 6, D.C. 


Professional Standard 


of Dependability 


Pusitic Brocuure—An 
tractive and informative brochure entitled 
“A Study in Progress” is now available 
Prepared for the public utility industry, it 
is the unusual case history of how one 
major public utility is meeting the prob- 
lem of reducing costs and increasing worker 
productivity in a phase of operation im- 
portant to all—handling, storing and ware- 
housing the huge volume of supplies and 
equipment essential to day-by-day utility 
functioning. Featured are a great many 
photos of industrial trucks in actual oper- 
ation. Hyster Company, 2902 N. E. 
Clackamas St., Portland 8, Ore. 


Wire Rope Hanpsook—The fact- 
packed, 64-page ‘“‘Wire Rope Handbook” 
helps users become more expert wire rope 
buyers. It contains valuable, every-day 
information in a handy size booklet. The 
contents include descriptions, diagrams 
and illustrations of wire rope types and 
constructions, as well as helpful informa- 
tion about lubricants, working loads, 
safety factors, and specifications. Forty 
separate charts give breaking strengths 
and weights of wire rope by constructions 
and sizes, along with calculations for the 
proper selection of wire rope attach- 
ments. Dept. R-51, A. Leschen & Sons 
Rope Co., 5909 Kennerly Ave., St. Louis 
12, Mo. 


Harpb-FacinG GuIpEBOOK— The rebuild- 
ing and hard-facing of all types of heavy 
equipment used in earth-moving, mining, 
lumbering, cement and allied industries is 
today considered almost standard pro- 
cedure. The various materials used and 
the methods of applying these alloys are 
of prime interest to maintenance men. 
A booklet called “‘Stoody Hard-Facing 
Guidebook” has recently been completely 
revised and is now available to those inter- 
ested in the subject matter covered. 


Stoody Company, Whittier, Calif. 


Compressor—A catalog covering 
Model HMA compressors is announced. 
While these units are primarily designed 
for the petroleum industry, they are well 
suited to heavy construction projects 
using bottled propane as a fuel. In this 
role, they will replace a large number of 
small, high speed units with an extra 
rugged, moderate speed unit with sub- 
stantially less maintenance. Detailed 
information, specifications and engineering 
data are included. Clark Bros. Co., Olean, 
N.Y. 


LEUPOLD 


Engineered 


COMPASSES 
IN THE VAST OUTDOORS 


Foresters and surveyors whose jobs depend 
on accuracy prefer LEUPOLD compasses. In 
no other professional compasses are dimen- 
sions, weight and size of dial so ideally 
proportioned. LEUPOLD coin-operated ex- 
terior declination adjustment and other ex- 
clusive LEUPOLD features give increased 
readability and convenience. 


LEUPOLD 
CRUISER 


Specifically engi- 
neered for timber 
cruisers, logging en- 
gineers and forest- 
ers who demand a 
compact, simple 
compass of depend- 
able accuracy. Easy- 
to-read dial and 
2%," needle insure 
precise job done 
in the shortest possible time. Maximum 
outside dimension of case only 3-11/16". 


LEUPOLD 
FORESTER 


Versatile surveyor's 
staff-compass engi- 
neered for maxi- 
mum precision, con- 
venience and speed. 
Sturdy one-piece 
case mounts on 
Jacob's stoff or tri- 
pod. Ball and sock- 
et staff mounting is 
supplied with each Forester Compass. Flat 
base with graduated straight edge for plane 
table work. Right-angle sights for offset- 
ting. Permanently mounted circular spirit 
level. 34," needle. Comes in saddle leather 
carrying case with belt loop. 


MODEL B, with vertical angle scales and 
sights, and 5-min. vernier........ $50.00 


At your instrument deoler or order direct. Write 
for literature ond prices on the complete line of 
LEUPOLD | ngineered Levels and Compasses. 


F tin fact and repair of precision 


engineering instruments since 1907. 


LEUPOLD & STEVENS 


INSTRUMENTS, INC. 


4445 N. E. GLISAN ST., PORTLAND 13, ORE 
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Only Kalman's crews 
lay Kalman heavy duty concrete 
floors. These are highly skilled teams, 
backed by 36 years’ experience in lay- 
ing over 250,000,000 square feet of 
concrete. This “know how” pays divi- 
dends in longer floor life and low 
maintenance! 

WRITE FOR FREE BOOKLET! 
KALMAN FLOOR CO., INC. 
110 East 42nd Street, New York 17, N.Y. 
Boston Charlotte Chicago Cleveland Dayton Detroit 
Houston Los Angeles Philadelphie Sen Francisco 


4 
CONT RA CTORS 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 


PRESSURE GROUTING, ETC. 
anywhere in the world 


More than sixty yeors of successful expe- 
rience backed by wsperior equipment and 
ample financial resources, constitute your best 
possible assurance of satisfoctory service. 
Estimates submitted promptly on request. 
Manufacturers, also of Diamond Core Drilling 
Machines and complete accessory equipment, 
including all types of Diamond Drilling Bits. 
Write for Bulletin No. 320. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 
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Literature Available 
(Continued) 


FOUNDATION Prpge—A revised edition of 
a booklet on foundation pipe, covers pipe 
shells, pile shells, and caissons. It deals 
with sizes, end preparation, mill service, 
field advantages and contains specifica- 
tions and tables on dimensions and proper- 
ties of spiral welded pipe piles as well as 
data on Hel-Cor pile shells. Armco 
Drainage & Metal Products, Inc., Middle- 
town, Ohio 


AspuaLtic Propucts—‘Laykold For 
Cold Insulation Construction” is the title 
of an 8-page, two-color booklet. With de- 
tailed charts, photographs and tables plus 
complete, easy-to-read descriptive ma- 
terial, the booklet provides valuable data 
on typical applications of Laykold insula- 
tion adhesive, Laykold cement and Lay- 
kold weathercoat. American Bitumuls & 
Asphalt Company, 200 Bush St., San Fran- 
cisco 4, Calif. 


Motor Grapers—‘‘Controlled Earth 
moving” is the title of an 8-page publica 
tion on motor graders. There are a dozen 
on-the-job photos of the three sizes of Cat 
motor graders, Nos. 12,112 and 212. The 
action pictures enumerate some of the 
many construction uses on highways, dams 
and airports. Caterpillar Tractor Co., 
Peoria, Ill. 


INDUSTRIAL Tractors—The 75 percent 
fuel costs savings of Sheppard full diesel 
power is stressed in a booklet on industrial 
tractors. The versatility and maneuvera 
bility of the wheel type tractors are illus 
trated by the company’s SDI-3 working 
with a Lull shoveloader, Hopto digger and 
special purpose units for mines, quarries 
and railroads. Sheppard Diesels, Han- 
over, Pa. 


SeLectinc A CrusnerR—To assist “the 
man who, sometime, may want to select 
a crusher,” a handbook bearing that 
title explains in a simple non-technical 
manner the various crushing methods and 
where they apply in crushing procedure 
Every person who has anything to do with 
mechanical reduction will want this book- 
let. Pennsylvania Crusher Company, 
1700 Liberty Trust Bldg., Philadelphia 
7, Pa. 


INDUSTRIAL Waste TREATMENT-—An 8 
page bulletin “Industrial Waste Treatment 
Guide” contains a highly useful table 
showing the different types of combina 
tions of unit treatment processes for more 
than 50 wastes. A second table shows the 
equipment used in the several unit treat 
ment processes. A third table shows B-I-F 
Industries equipment available for use in 
these waste treatment processes. The 
bulletin contains a two page spread flow 
diagram showing how the various treat 
ment processes and equipment may be 
combined to treat mixed wastes. Instal 
lation photos of equipment are also in- 
cluded. B-I-F Industries Inc., 345 Harris 
Ave., Providence, R.I. 


Greater economy, greater 

speed of installation, 

greater flexibility in op- 

eration, greater success on f. 

all kinds of jobs in remov- *: 

ing surrounding ground 
water — enabling you to 
handle the wettest work 
with greatest profit. 


Write today Dept.ER 


COMPLETE MACHINERY & 
EQUIPMENT COMPANY, INC. 

36-40 11th STREET 
LONG ISLAND CITY, N. Y. 
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PROCEEDINGS 
AVAILABLE 


The following papers, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of CrviL ENGINEER- 
ING. Discussions of these papers will be 
received, as in the past, for a period of 


Summarized in Earlier Issues 


148. Bank Stabilization by Revetments and 
Dikes, by Raymond H. Haas and Harvill E. 
Weller. 


Industrial Waste Treatment in Iowa, 
Bolton 


149. 
by Paul 


Louis Veterans Memorial 
R. Sanders. 


150. East St. 
Bridge, by A. L 


151. Topographic Mapping in Kentucky, 
by Phil M. Miles 


152. Methods for Making Highway Soil 
Surveys, by K. B. Woods. 


Characteristics of Fixed-Dispersion 
Rex A. Elder and Gale B. 


153. 
Cone Valves, by 
Dougherty. 


154. A Navigation Channel to Victoria, 
Tex., by Albert B. Davis, Jr. 


155. 
by C. 


Field Study of a Sheet-Pile Bulkhead, 
Martin Duke. 


156. 
Shutts. 


Rice Irrigation in Louisiana, by E. E. 


D-78. Discussion of Paper, River Channel 
Roughness, by Hans A. Einstein and Nicholas 
L. Barbarossa. 


D-109. Discussion of Paper, Final Founda- 
tion Treatment at Hoover Dam, by A. Warren 
Simonds. 


Third Notice 


157. Radial Impact on an Elastically Sup- 
ported Ring, by Edward Wenk, Jr. 


158. Flexure of Double Cantilever Beams, 
by F. E. Wolosewick. 
1D-108. Discussion of Paper, Control of 


Embankment Material by Laboratory Testing, 
by F.C. Walker and W. G. Holtz. 


D-113. Discussion of Paper, Wave Forces 
on Breakwaters, by Robert Y. Hudson. 


D-115. Discussion of Paper, Lake Michigan 


Erosion Studies, by John R. Hardin and Wil- 
liam H. Booth, Jr. 


CIVIL ENGINEERING @ January 1953 


five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 120. 


Second Notice 


159. Development of a Flood-Control Plan 
for Houston, Tex., by Ellsworth {. Davis. 
This paper examines the problems arising from 
delay in construction of flood-control plans in 
one of the most rapidly growing communities 
in the United States, and outlines steps in re- 
vising the flood-control plan. The 
in developing a project design flood is pre- 
sented and a comparison made 
diversion of floodwaters and for rectification of 
stream channels to carry the 
The problems of the disposal of large quantities 
ot excavated material in developed municipal 
areas are discussed. The author writes of the 
advantage of lining flood discharge channels 
under certain conditions. (Available January 
1.) 


procedure 
of plans tor 


floodwaters 


160. Ice Pressure Against Dams: Studies 
of the Effects of Temperature Variations, by 
Bertil Léfquist. The magnitude of the ice 
pressure remains as one of the major un- 
certainties in the design of hydraulic struc- 
Opinions often differ 
However, relatively littl has been done to 
solve this problem—possibly because of the 
complexity of the task. The author has 
measured directly the pressures in an artificial 


tures. considerably. 


to avoid unwanted duplication 
tember 30, 1953, without charge. 
combination of both. 

4. Non-members of the Societ 


5. Discussions of each paper, 


discussions of a paper previously ordered 


orders for all Seperate papers 
ennuel rates: 


ACTIONS. Annual volumes of TRANS 
established annual subscription rates. 


INSTRUCTIONS 


1. Papers are to be ordered by serial number. Please keep record of Separates you have ordered 


2. Anv ASCE member may order a total of 40 copies of papers during the fiscal year ending Sep- 
These may be duplicates of the same paper, separate papers. or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 40 copies in a fiscal year 
Charges for excess copies or for subscriptions will be included on the 1954 dues bills 


may order copies of Procegpinos papers by letter with remittance 
of 50¢ per copy; members of Student Chapters 25¢ per copy. 


with author's closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
The order form will list available discussions of papers. 
Discussions will be numbered to agree with the basic paper. 


Including thelr Discussions, 
Members of ASCE, $5.00, member: of Student Chapters, $5.00 
$10.00 libraries, $5.00. 


TRANSACTIONS. All PROCEEDINGS pa 
ACTIONS: 


To Members To Non-Members 
$4.00 $18.00 
3.00 17.00 
2.00 16.00 


ice sheet in a freezing chamber. The results 
are somewhat contradictory to earlier in- 
vestigations. The ice pressure does not seem 
to increase with the thickness of the ice sheet, 
but a maximum value is found for a thickness 
of approximately 20 in. The author has ar- 
rived at a maximum pressure of from 20,000 Ib 
per lin ft to 27,000 lb per lin ft. These figures 
are based mainly on calculations of the buckling 
load in the ice sheet (Available January 1.) 


161. Ice Pressure Against Dams: Some 
Investigations in Canada, by A.D. Hogg. The 
thick ice and possible high ice pressures in 
existing and projected reservoirs in Ontario and 
other provinces necessitate the determination 
of design values for maximum ice 
This paper describes equipment and methods 
used in this work, and indicates the extent to 
which such experimentation has been carried 
Canadian dams. (Available 


pressures. 


on at several 


January 1.) 


162. Ice Pressure Against Dams: Experi- 
mental Investigations by the Bureau of Recla- 
mation, by G. E. Monfore. <A_ description 
ot investigations of the pressures produced 
sheets is pre- 
construction of 


by thermal expansion ot ice 
sented for discussion. The 


equipment and the test procedures are ex- 
plained. The program included numerous 
measurements at five reservoirs; and the 


line 
been considered. 


effects of shore characteristics and solar 
radiation have Laboratory 
investigations, which verified the field measure- 
ments, included studies of the effects of initial 
ice temperature and rate of temperature rise. 
(Available January 1.) 


163. Design Methods for Airfield Pave- 
ments: Progress Report of the Committee on 
Correlation of Runway Design Procedures of 
the Air Transport Division. The design of air- 
field pavements has received increased atten- 
tion since World War Il. The methods used in 
the United States and Canada were studied 
and compared by the committee. Qualitative 
comparisons are found practicable on the basis 
ot the relationships between the California 


vem, gow 
fon-members, 


with discussions, will be included in TRANS- 
S will continue to be available at the currently 
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Bearing Ratio used by the Corps of Engineers 
and the subgrade strength indices used by the 
Canadian Department of Transport, the Civil 
Aeronautics Administration, and the United 
States Navy. The Westergaard procedure for 
the design of concrete pavements is summarized 
and compared with the CAA method. (Avail- 
able January 1.) 


D-69. Discussion of Paper, Valuation and 
Depreciation Related to Income Tax, by 
Maurice R. Scharff. 


D-77. Discussion of Paper, Buckling 
Stresses for Flat Plates and Sections, by 
Elbridge Z. Stowell, George J. Heimerl, Charles 
Libove, and Eugene E. Lundquist. 


D-89. Discussion of Paper, Deflections in 
Gridworks and Slabs, by Walter W. Ewell, 
Shigeo Okubo. and Joel I. Abrams. 


D-90. Discussion of Paper, Consumptive Use 
of Water by Forest and Range Vegetation, by 
L. R. Rich. 


D-91. Discussion of Paper, Consumptive 
Use of Water, by Harry F. Blaney. 


D-93. Discussion of Paper, Aircraft Design 
as Related to Airport Standards, by Milton 
W. Arnold 


D-97. Discussion of Paper, Consumptive 
Use in the Rio Grande Basin, by Robert L. 
Lowry. 


D-98. Discussion of Paper, Consumptive 
Use of Water on Irrigated Land, by Wayne D 
Criddle, 


D-99. Discussion of Paper, Consumptive 
Use in Municipal and Industrial Areas, by 
George B. Gleason 


D-101. Discussion of Paper. Application of 
Highway Capacity Research, by J. P. Buckley. 


Paper No. 148 149 150 151 152 
157 158 D-108 D-113 D-115 159 


D-105 D-112 164 165 166 167 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33: W. 39 ST., NEW YORK 18, N.Y. 
Kater my order for Separnte PROCEEDINGS Papers which I have circled below: 
153 154 155 156 D-78 D-109 
D-89 D-90 D-91 D-93 D-97 D-98 D-99 D-101 D-102 D-103 
168 D-117 


If more than one copy of a paper is desired, indicate here 


L-102. Discussion of Paper, Utilization of 
Ground Water in California, by T. Russel 


Simpson 


D-103. Discussion of Paper, Pile Founda- 
tions for Large Towers on Permafrost, by L. 
A. Nees. 


D-105. Discussion of Paper, Principles of 
Highway Capacity Research, by ©. K. Nor- 
mann. 


D-112. Discussion of Paper, Diversions 
from Alluvial Streams, by C. P. Lindner. 


First Notice 


164. Water Supply Engineering, a Report 
of the Committee on Water Supply Engineer- 
ing of the Sanitary Engineering Division for 
the Period Ending September 30, 1951. Cur- 
rent trends in all phases of water supply are 
described in this report. Some of the many 
items reported on are: The artificial recharge 
of ground water; the effects of droughts, such 
as that in New York, N.Y., in 1949; the 1951 
floods in the midwestern states; the design of 
dams, tunnels, pipelines, pumping stations, 
and treatment works; and the construction of 
many new water supply projects. The latest 
treatment methods are described, and recent 
investigations and reports are reviewed 
(Available February 1.) 


165. Design Curves for Anchored Steel 
Sheet Piling, by Walter C. Boyer and Henry 
M. Lummis, Ill. The authors are cognizant 
of the work encountered in many pier develop- 
ment projects in the preliminary design stage 
Frequently one must develop a number of sheet 
pile sections for varying conditions of sur- 
charge. A set of curves introduced with this 
paper will simplify such preliminary design 
calculations and in many cases will suffice tor 
the final design as well. (Available February 
1.) 


160 161 162 163 D469 D-77 


D-122) D-125 


Membership Grade 


166. The Design of Flexible Bulkheads, by 
James R. Ayers and R. C. Stokes. The wicde- 
ness of variety among theories and mathe- 
matical studies on the action and effect of 
earth pressure on flexible bulkheads makes dis- 
cussion of the practical considerations particu- 
larly valuable for designers. The authors have 
presented for consideration by the profession, a 
description of procedures used by the Bureau 
of Yards and Docks, U. S. Navy. They have 
explained soil pressure theories, presented pres- 
sure and loading diagrams, and described 
methods for solving the problems arising in the 
construction of sheet pile bulkheads. (Avail- 
able February 1) 


167. Sewage Disposal in Tidal Estuaries, 
by Alexander N. Diachishin, Seth G. Hess, and 
William T. Ingram. The estimations of dilu- 
tion volumes and detention periods for sewage 
discharged into tidal waters are often within the 
province of the sanitary engineer. This paper 
presents information pertinent to these estima- 
tions about the types of tides that can occur in 
estuaries and the influence of salinity. winds, 
and changes in atmospheric pressure on tidal 
flows. Methods used in calculating dilution 
volumes and detention periods are discussed 
with the purpose of determining how well these 
methods are in accord with the accepted con- 
cepts of tidal flow. (Available February 1.) 


168. Special Design Features of the York- 
town Bridge, by Maurice N. Quade. The 
George P. Coleman Memorial Bridge spans 
the York River at Yorktown, Va. At its center 
are two swing spans placed in tandem, each one 
longer than any previous swing span built. 
The shore end of each swing span rests, in the 
closed position, on the end of a 140-ft cantilever 
arm. The design of special caissons for the 
piers and of special connecting and wedging 
apparatus for the swing spans involved several 
unusual problems whose solutions are pre- 
sented. (Available February 1.) 


D-117. Discussion of Paper, The Develop- 
ment of Stresses in Shasta Dam, by |. M. 
Raphael. This paper, published in February 
1952, described the results of long-term ob- 
servations of the structural behavior of Shasta 
Dam, made possible by instruments embedded 
in the concrete Discussers are: Ross M. 
Riegel, Roy W. Carlson, J. Laginha Serafim, 
A. D. Ross, J. A. Hanson, A. Warren Simonds, 
and J. M. Raphael. (Available February 1.) 


D-122. Discussion of Paper. Engineering 
Aspects of Diffraction and Refraction, by J. W. 
Johnson The original paper, published in 
March 1952, is a study of the phenomena of 
retraction and diffraction and their connection 
with engineering solutions to shoreline prob- 
lems. Discussion by: M. E. Stelzriede and 
J. W. Johnson. (Available February 1.) 


1)-125. Discussion of Paper, Torsion of 
Plate Girders, by F. K. Chang and Bruce G. 
Johnston. The original paper, published in 
April 1952, describes analytical and experi- 
mental research for the purpose of relating 
rivet pitch or weld size to the torsional stiffness 
and strength of built-up members. Discussion 
by: Arthur P. Jentoft, Richard W. Mayo, and 
E. Russell Johnston; and F. K. Chang and 
Bruce G. Johnston. (Available February 1.) 
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Professional Services 


Listed alphabetically by states 


EWIN ENGINEERING 
CORPORATION 
Design and Construction 
Investigations, Reports, Appraisals, Esti- 


mates and Management Surveys, Port 


Facilities, Foundations, Industria! Plants, 
Bridges and Structures 


P. O. Box 361 Mobile 3, Ala. 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Tunnels — Bridges — Highweys — Air 
ports — Industriel Buildings — Herbor 
Structures—Vessels, Boats & Floating 
Equipment—Soils, Material & Chemical! 


Laboratories 
Mobile, Ale. New Orleans, Le. 
Washington, D.C. Houston, Texes 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply 
and multiple purpose projects, flood and 
erosion control, river basin development 
plenning, dems and their foundations, tun- 
nels, marine structures, valuations, rates 


28 Brookside Drive, Sen Anselmo, Calif. 


KIDDER THOMA 
Cadastral Engineers 


Large Scale Cadastral Surveys 
Riparian Rights, Boundery Locations 
Preperation for Trial of Suits 

onsultations 


Joseph C. Thome 
4011 W. 
Washington 11, D. C. 


DUVAL ENGINEERING & 
CONTRACTING CO. 


General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville 


RADER ENGINEERING CO. 
Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges 

Tunnels, Highweys, Airports. Traffic, 

Foundations, Buildings, Reports, 

investigations, Consultations 


1615 duPont Building Miami, Floride 


DAMES & MOORE 
Soul Mechanics Engineering 
General Offices 
816 West Fifth Stree 

Los Angeles 17 
Regional Offices in 
Los Sen Francisco . 
London 


Portland 
Lake City - Seattle 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 


Investigations Reports Design 
Procurement-—Field Engineering 
Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, California 


MAURSETH & HOWE 
Foundation Engineers 
Airports, Highways, Tanks, and 


Structures 
Offices and 
Laboratories: 


Eastern 
Associate: 
8953 Western Ave. George R 
Los Angeles 47, Calif. Newark, N. J. 


KAISER ENGINEERS 
Division of Henry J. Keiser Company 
ENGINEER - CONTRACTOR 
Investigations Reports - Valustions 
Design - Construction 
Twinoaks 3.4600 


1924 Broadway 


More and More Members 
of the Society 
are using this Service. 
ls Your Card Here? 


Oakland, Calif. 


O. J. Porter & Company 
CONSULTING ENGINEERS 
Airports—Highweys—Daems 
Foundation — Stabilization — Pavements 


3757 Wilshire Bivd., Los a Calif. 
516 Mth St., Secvemento, Call 


ALVORD & HOWSON 
Charles B. Burdick 
Louis R. Howson Donald H. Maxwell 


Consulting Engineers 
Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER 
& ASSOCIATE 


Water Supply, Sewerage @ Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas and 
Electric Transmission Lines 
351 East Ohio Street, Chicago 11, Ill. 
DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
raffic Problems 


Industrial Plants, Grade Separations, 
Railroads, Subways, Power Plants, 
Expressways, Tunnels, Municipal 
Works 


150 N. Wacker Drive, 79 McAllister St. 
Chicago 6, Ill. San Francisco 2 


GREELEY AND HANSEN 


Engineers 


wel M. e 
Water Supply, Water Purihication, Sewer- 
ase, Sewage Treatment, Refuse Disposal, 
Industrie! Wastes 


220 S. State Street, Chicago 4, Ill. 
HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Hearse 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
Soil Mechanics 


400 W. Madison St., Chicago 6, im. 
INC. 
Theo. W Van Zeb 

P. Gneedinger 


Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apperetus 
4520 West North oo 
Chicago 39. 


Consulting Engineers 


Municipal Improvement 
Power Development 


Trafic Surveys 


JENKINS, MERCHANT & NANKIVIL 


Water Systems 
Industrial Plants 


WHITMAN REQUARDT 
AND ASSOCIATES 
Sewerage Engineers 


Sewerage and Water Systems, Air: ‘ 
Industria! and Power Plants and Other 


Flood Control Recreational Facilities Structures 
Airports Investigations and Reports Reports — Designs — Specifications — 
805 East Miller Street upervision 
Springfie Baltimore 2, Md. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Id, IMinois 1304 St. Paul Street, 


Airports — Drainage — Electric Power 
Flood Control — Industrial Rate Studies j 
| Sewerage Valuation —— Waterworks nvestigations 


Florida Hershey Building, Muscatine, lowe 


HAZELET & ERDAL 
Consulting Engineers 

Foundations 
Dems — Reports sin 


Bridges 
Expressways 
M 


3 Commerc: 
Terminal! 


Chicago 
Bidg., Louisville 
Bidg.. Cincinnati 


Baltimore, Md. 


Bridges — Structures 
Industrial Buildin 
Highway Planning 


ROBERTSON & ASSOCIATES 
Consulting Engineers 


Foundations 
& Facilities 


Designs—Reports 
Richmond, Va. 


CRANDALL DRY DOCK 
ENGINEE! 


RS, INC. 


Port Facilities 


EUSTIS ENGINEERING COMPANY 
FOUNDATION 
MECHANICS INVESTIGATIONS 


Soil Borings 


Foundation Analyses 


3635 Airline Highway 


AND SOIL 
Investigatio: 


Leboretory Tests Dams, Reservoirs, 


Reports 


New Orleans 20, Le. Boston 8, 


Railway Dry Docks, Floating Dry Docks, 
Dry Docks, Shipyards, 


Investigation, Reports, Design 
Supervision 


238 Main St. Cambridge 42, Mass. 


ns and Re 


Tunnels, 


IRVING B. CROSBY 
Consulting Engineering Geologist 


rts 
oundations, 


Groundwater Supolies and Resources 
Non Metallic Minerals 


6 Beacon Street 
Massachusetts 


USE THIS 


PROFESSIONAL CARD 


DIRECTORY 


Participation is restricted to 


consulting engineering firms 


operated or controlled by members 


of the 


American Society of Civil Engineers 


Write Today For Rates. 


Your card should be among them. 


| 


on Pages 122 and 123 


Additional Professional Cards 
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Professional Services 


Listed alphabetically by states 


DUFFILL ASSOCIATES, INC. 


Consulting Engineers 


80 Boylston St., Boston 16, Mass. 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Charles M. Spofford = Ralph W. Home 
Joha ave Frank L. 
Bion A. Bowman Williem L. H 
Carroll A. Farwell Howard J. ‘Wilton: 
Bridges and Industrial Plants 
Water a and Sewerage Works 
Port and Terminal Works, Airports 


Boston New York 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 


Reports Examinations Appraisals 
Machine Design — Technical Publications 
Boston New York 


METCALF a EDDY 
Engineers 
Investigations Reports Desian 
supervision of Construction 
and Operation 
Valuation 
Statler Building 
Boston 16 


Management Laboretory 


BENJAMIN S. SHEINWALD 


Architectural! Consultants 
on 
Enaineering Projects 
Reports 


85 South Street, Boston 11, Mass. 


Desian — Supervision 


Clark Aerial Survey Corporation 


Topographic Mens — Mosaics 


econnensence Strips 

E. W. Clark, President 
45075 N. Territorial Rd. Plymouth, 
Michigan 


BLACK a VEATCH 
Consulting Engineers 
Water Sewege — Electricity — Industry 
Reports, Desian Supervision of Construc 


tion Investigations, Veluation end Retes 
4706 Broadway Kansas City 2, Mo. 
BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 E. 9th St. 


SVERDRUP & PARCEL, INC. 


Consulting Engineers 


Bridges, Structures and Reports 
Industrial and Power Plant 
ngineering 


Trust ., St. Lowis 1, Mo. 
Francisco 4, Cal. 


240 bk 


Bush 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omaha, Nebraska 


Dams, Hydroelectric Power 
Flood Control 


EDWARDS, KELCEY AND BECK 


Consulting Engineers 


Surveys Reports—Economic Studies 

Transportation rahic esiqn 

Supervision Management Port and 

Harbor Works Terminals —-Expressways 
Highways Grade Separations 
Bridges Tunnels —Woater Supply 

3 William 250 Park Avenue 

Newark 2, N. J. 


New York 17. N.Y. 


PORTER-URQUHART ASSOCIATED 
O. J. Porter & Co. 


Consulting Engineers 


Dams 
Pavements 


Highways 
Stabilization 


Airports 
Foundations 


415 Frelinghuysen Ave., Newark 5, N. J. 
76-Ninth New York 11, Y. 


CHARLES DOHN, P.E. 
Appointments Invited 
Mail Inquiry Only 


70-41 67th Place, Glendale, L. 1., 


AMMANN & WHITNEY 
Consulting Engineers 
Design Construction Supervision 
Bridges, Buildings, Industrial Plants 
Special Structures Foundations, 
Airport Facilities 
Expressweys 


6 Ninth Avenue, New York 11 
yee Mason Street, we: 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 

Clinton L. Bogert iven L. Bogert 

M. M. Greia Robert A. Lincoln 
Donald M. Diemers Arthur P. Ackerman 

Water and Sewage Works 
Refuse Dispose! ndustrie! Waste 
Drainage Flood Control! 
624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 


Water and Sewage Works 
Industriel Wastes — Refuse 


Disposal Municipal Projects 
Airhelds Industriel Buildings 

Reports Designs stimates 
Valuations Laboratory Service 


110 Williem New York 38, 


FRANK L. EHASZ 
Consulting Engineers 


Seructures, Bridaes, Airports, Parkways 
Design, Supervision of Construction 
Investigations, Reports 


730 Fifth Avenue New York 19, N. Y. 


HARDESTY & HANOVER 
Consulting Engineers 
Long Span and Movable Bridges, Han 
over Skew Bascule, Grade Eliminations, 
Foundations, Other Structures, Super- 
vision, Appraisals, and Reports 


101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Harbors, Piers & Bulkheeds, Drydocks, 
Foundations, Soil Mechanics, Industrial 
Plants, Water Supply, Flood Control, 
Airports, Highways, Bridges, Power, 
Sanitary & Industriel Waste Disposal 
27 Williem Steet New 
3 William Street 
Fidelity Phila. Trust Bidg., Phi 
Ferry Building Sen 
HAZEN AND SAWYER 
Engineers 
Richard Hazen Alfred W. Sawyer 
Municipal and Industriel Water Supply, 


Purification and Distribution, Sewage 
Works and Waste Disposal, investiga 
tions, Design, Supervision of Construc 


tion and Operation 
110 East 42nd St. New York 17, N. Y. 


HOWARD TAMMEN & 


RGENDOFF 


Consulting Engineers 


Bridges, Structures, Founda’ions 
Express Highways 
Administrative Services 


921 Walnut Street 55 Liberty Steet 
Kansas City 6, Mo. New York 5, N.Y. 
KNAPPEN.-TIPPETS-ABBETT 
McCARTHY 
Engineers 
Ports, Harbors, Flood Control Irrigation 
lower, Dams, Bridges, Tunnels 
Highways 
Subweys, Airports, Traffic, Foundations, 
Water Supply Sewerage Reports 
Desian, Supervision, Consultation 
62 West 47th Steet, New York City 


LEGGETTE & BRASHEARS 


Consulting Ground Water Geologists 


Water Supply, Selt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, 


MORAN, PROCTOR MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and 
Doms, Tunnels, Bulkheads, Marine Struc 
tures, Soil Studies and Tests, Reports, 
Design and Supervision 


420 Lexington Ave., New York 17, 
AP. Cor. 614, Coraces, Venezuela 


CARBONS. BRINCKERHOFF 
HALL &@ MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Air- 

rts, Traffic and Transportation 
eports, Subways, Harbor Works, 
ams, Canals, Power Projects, 
Industrie! Buildings, Housing, 
Sewerage and Waeter Supply 


51 Broedwey New York 6, N.Y. 
MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary thee 
Malcolm Pimie W. Whitlock 
Robert D. Mitchell ry A. Arenander 

Maicoum Pimie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 

and Operations 
Aocpraise!s and Rates 
25 W. 43rd Street, New York 36, N.Y. 


THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 
New Church 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works, Sewerage, Drainage, Ref- 
use Incincerators, Industrial Wastes, City 
lanning 


50 Church Street, New York 7, N. Y. 


THE PRELOAD COMPANY, Inc. 


Engineers in Prestressed Design 


211 East 37th Street 
New York 16, 


SEELYE STEVENSON VALUE 
& KNECHT 


Consulting Engineers 
Manufacturing Plants 
Heavy Enaineering 
Structural 
Mechanical 


101 Park Ave., New York 17, N. Y- 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Reports 
Special Structures 


Structural Design 
Buildings 


Supervision 
Airports 


415 Lexington Ave., New York 17,N_Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singsted David G. Baillie, Jr. 


Tunnels, Subways, Highways, 

Foundations, Parking 

Investigations, Reports, Design 
Specrhcetions, Supervision 


24 State St. New York 4,N. Y. 


FREDERICK SNARE CORPORATION 


Engineers-C ontractors 


Harbor Works, Bridees, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 


Santiago, Chile San Juan, PR. 
Havana Cube Lime, 
Bogots, C Caracas, Venezuele 


D. 8. STEINMAN 
Consulting Engineer 
BRIDGES 


Desian, Construction 
ports, 


Investigation, Re 
Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Steet, New York 4, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 
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Professional Services 


Listed alphabetically by states 


More and More Members 
of the Society 
are using this Service. 
ls Your Card Here? 


THE AUSTIN COMPANY 
Design Construction Reports 
Plant Location Surveys Domestic & 

Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 


HAVENS | AND EMERSON 
L. Havens C. A. E 


merson 
A. Toller FW. Jone 
W.L. Leach H. Moseley 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 


Wastes, Valuations —Laboratories 


L 
Cleveland 14, O. New York 7, N. Y. 


GANNETT FLEMING CORDDRY 
& CARPENTER, 


ngineers 
HARRISBURG, PA. 
Water Works, Sewage, Industrial Wastes 
& Garbage Disposal—Roads Airports, 
Bridges & Flood Control, City Planning, 
Trafic & Parking, Appraisals, Investiaa 
tions & Reports 


Scranton, Pa. Fe, Pittsburgh, Pa. 
Medellin, Colombia 


MODJESKI AND MASTERS 


Engineers 


G. H. Randall J. R. Glese 
C. W. Henson H. J. Engel 
Design and Supervision of Construction 
Inspection and Re 
Structures and Foundations 
3rd and Arch Streets State St. 


Philadelphia 4, Pe. Harrisburg, Pa. 
ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industrial Waste 
Problems, Airhelds, Refuse Incinerators, 
Dams, Flood Control, Industria! Buildings, 
City Planning, Reports, Valuations— 
Laboratory 


121 So. Broad Street, Philadelphia 7, Pa. 


JUSTIN & COURTNEY 
Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St., Philedelphie 7, Pa. 


G. G. GREULICH 
Consulting Engineer 


Investigations, Reports, Advice 
Pile Foundations, Sheet Piling, 
Cotterdams, Bulkheads, Piers, 
Bridge Decks, Bank Vaults. 


1346 Connecticut 778 Osage Road 
Washington 6, D.C. Pittsburgh 16, Pa. 


HUNTING, LARSEN & DUNNELLS 


Industria! Plants 
mercial Buildings—Steel and Reinforced 
Concrete—Design —Supervision— 


1150 Century Bidg., Pittsburgh 22, Pe. 


1312 Park Bidg., Pittsburgh 22 Pa. 


412 Washington Street, Reading, Pa. 


Civil Engineers, Planners, and Surveyors 


Airports -Highways-Sewage Disposal 
Systems — Water Works Design and Oper 
ation—City Planning—Municipel Engi- Roads, Airports, Structures, Earthworks 


Jackson, Miss. 


R. C. JOHNSON 
Engineers Consulting and Designing Engineer 


Warehouses — Com 
Structures—Buildings, 


Hydraulic & Sanitary Control. 
1226 Bull St., Columbia 1, S. C. 


WILLIAM F. GUYTON 
Consulting Ground- Water Hydrologist 


Underground Water Supplies. 
Investigations, Reports, Advice 


307 W. 12th St. 
Austin 1, Texas 


Reports 


MORRIS KNOWLES, INC. 
Engineers 
Water Supply and Purihcation 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


Tel, 7-7165 


GREER & McCLELLAND 


Consulting Foundation Engineers 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Foundation Investigations — engineering 
soil testing — undisturbed sampling and 
core drilling 


2649 N. Main Houston 9, Texas 
98 Greenwood Ave., Montclair, N. J. 


Surveys—Design Supervision 
mestic and Foreign 
Industrials and Utilities 


MICHAEL BAKER, JR., INC. 
The 


Baker Engineers LOCKWOOD & ANDREWS 


Consulting Engineers 
Industrial Plants, Harbors, Public Works, 
Mechanical & Electrical 
Reports —Desian — Supervision 


Surveys—- Valuations 


Corpus Christi-Houston- Victoria, Texas 


neering—All Types of Surveys 

Home Office: Rochester, Pa. 
Branch Offices: 

Harisburg, Pa. 


NOW AVAILABLE 


GLOSSARY: 


WATER AND SEWAGE 
CONTROL ENGINEERING 


A Wealth of Engineering Terms, 276 pages with 4,200 
Definitions and Cross References 


Price $2.00 
(50% discount to members for first copy) 
A limited number of cloth bound copies available at only 


$1.00 extra per copy. 


SEND AT ONCE USING THE COUPON BELOW 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


Please forward “GLOSSARY: Water and Sewage Control Engineer- 


ing,” as indicated. 


D.. 


[ ] one copy only 


[] one copy only 


Payment is enclosed herewith 


Preserve your 


PROCEEDINGS - SEPARATES OR MANUALS 


in special 
MULTIPLE BINDERS 


available now in two forms 

Style 1 

for Proceedings-Separates—holds thirty individual 

leaflets securely with wire inserts, easy to install or 

remove. 
Style 2 

for Manuals of Engineering Practice—has room for 

fifteen pamphlets, attached by wire holders. 
These binder covers are designed for easy assembly or 
re-assembly and repeated use of reference material. 
They are in substantial black fabricoid with gold letter- 
ing, and are stable and useful when partially or 
completely full. 

Order form 


American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y. 
++++in poyment for 
ings-Separates Binders (Style 1) ot $2.25 each 
Manvols Binders (Style 2) ot $2.25 each 


@ January 1953 


; 

| 
| 
| Copies paper covered at $2.00 
copies cloth bound at $3.00 | 
Dote Total 
4 
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Index to Advertisers 
American Bitumuls & Asphalt Compony. . . ..... 7 
American Concrete Pipe Association . . . . . 3 
American Road Builders’ Association. . . . . 91 International Harvester Company ....... 20 and 21 
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Fast... accurate... 
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Bludworth Marine's Solvay Process Division, Allied Chemical & Dye Corporation 109 
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Survey Recorder makes Gweestes! eee 101 

underwater surveys 

faster with exceptional 
P 94 

accuracy. Excellent 

for channel dredgin 

U. S. Pipe & Foundry Compony. . . . 95 

salvage or coastal 

nstruction. ally reveals character of 
Actu y Wallace & Tiernan Products, Inc. . 113 
bottom material while recording depth. Warren Foundry & Pipe Corp. 108 
Western Foundation Corporation . . . . 65 


B LU DWORTH mARI n £ Henry Wild Surveying Instrument Supply Co. . . . . . . 115 
Alan Wood Steel Company .. . 92 

precision built electronic navigation equipment since 1926 
92 Gold Street, New York 38, N. Y. nT ee 
DIVISION OF NATIONAL * SIMPLEX * BLUDWORTH, INC. 
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‘BUCYRUS 
_ERIE 


The new 190-B follows the tradition of Bucyrus- 
Erie leadership in producing high quality exca- 
vators capable of delivering consistently big 
output at lowest possible cost per cubic yard. 
This 8-cubic yard shovel and dragline offers you 
many outstanding features — features that add 
up to greater capacity, higher output, and faster, 
smoother, more economical operation. Among 
these outstanding features are: 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE 
WISCONSIN 


QUARRIES 


EXCLUSIVE TWO-SECTION BOOM 
reduces shovel front-end weight, increases swing 
speed and payload capacity, yet provides ample 
strength for tough digging. 


POWERFUL, MAIN MACHINERY 
designed for double twin hoist, delivers power 
surely, smoothly, efficiently. 


LARGER, STRONGER MOUNTING 


provides ample strength for heavy duty and pro- 
tective features for minimizing wear. 


The 190-B has full Ward Leonard improved 
rotating control, is readily convertible to drag- 
line service, and has numerous other outstanding 
features to meet the production demands of your 
toughest jobs. 209152C 
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SCOPE OF SERVICES 


“LOCK JOINT 


CONCRETE PRESSURE PIPE 


Do you have conclusive proof of the funda- 
mental characteristics of the pipe you intend 
using in your next water works project? Are 
you certain of its advantages? Do you recog- 
nize its limitations? 
. 

In Lock Joint’s laboratory at Wharton, N. J. 
all guess work has been eliminated. Here, Lock 
Joint Pipes of all types and designs are tested 
to determine the exact extent of their ability 
to withstand back loads, beam loads and 
internal pressures. The most efficient modern 


Three edge bearing test in 300,000 pound capacity 


testing machine. 


« Determining a pipe’s beam strength in 300,000 
pound capacity testing machine. 


equipment in the hands of highly trained per- 
sonnel is used to give a tangible, practical 
demonstration of the high quality built into 
every type of Lock Joint Pipe. 

These constant tests of our products are your 
assurance that, in its field, no finer pressure 
pipe than Lock Joint can be produced. Built 
in diameters from 16° upward and designed 
for any pressure common to water works prac- 
tice, these pipes will serve you unfailingly for 
generations. 


Lock Joint Pipe Company apecializes in the manu- 
facture and inatallation of Reinforced Concrete Pressure Pipe for Water Supply 
and Distribution Maina 16° in diameter or larger, as well aa Concrete Pipes of 


all types for Sanitary Sewers, Storm Draina, Culverts and Subaqueous Lines. 


Established 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, S. C. 
SEWER & CULVERT PIPE PLANTS: 

Casper, Wyo. * Cheyenne, Wyo * Denver, Col. * Kansas City, Mo. 
Valley Park, Mo. * Chicago, [ll * Rock Island, Ill * Wichita, Kan. 
Kenilworth, N. J. * Hartford, Conn. * Tucumeari, N. Mex. * Oklahoma City, 
Okla. * Tulsa. Okla. * Beloit, Wis. * Hato Rey, P. R. * Caracas, Venezuela 


q 
LOCK JOINT PIPE COMPANY 
Y\ 
: 


